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ERHOEFF used the name ‘endophthalmitis phaco- 
anaphylactica”’ for a uveitis which follows traumatic or 
operative rupture of the capsule of the lens in individuals 
hypersensitive to lens protein. Krusius (1910) first called 
attention to the probability that inflammatory reactions in the 
anterior part of the eye after lesions of the capsule, may be 
anaphylactic in character, but his, Rémer’s and Gebb’s 
experiments on guinea pigs and the great majority of ana- 
phylactic experiments in ophthalmology of that time (1909- 

1913) were directed toward the question of the possibility of 

' general sensitization with lens protein and the investigation of 

the general anaphylactic antigen properties of lens protein. 

The experimental ocular anaphylactic reactions interested 

the investigators from the point of view of ophthalmia 

sympatica (Elschnig, Weichhardt and Kummel), and keratitis 

parenchymatosa (Keratitis anaphylactica: Wessely, Szily and 

Arisawa). Szily and Arisawa were able to produce ophthalmia 

anaphylactica both with uveal pigment and lens protein after 

injecting heterologous lens protein in the vitreous of a rabbit; 

a second injection given intravenously caused mild ocular 

reaction; but giving the first injection intravenously and the x 
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second in the vitreous, they obtained severe intra-ocular 
inflammations similar to sympathetic ophthalmia. In such a 
sense there is experimental phacoanaphylactic endophthalmitis. 

To prove the occurrence of endophthalmitis phacoana- 
phylactica in human pathology, in our opinion, the following 
three questions must be answered: 

1. Can animals be sensitized to lens protein by injections into 
the eye? Krusius, Rémer and Gebb sensitized guinea pigs by 
injecting smal] quantities of different proteins, also lens 
protein into the vitreous. The intracardiac or intraperitoneal 
reinjections caused anaphylactic shock. 

2. Is the rupture of the capsule in sensitized animals followed 
by local or general reactions? Here one must call to mind the 
specific property of lens protein, the organ specificity. This 
means that theoretically there is a possibility of producing 
anaphylaxis by rupturing the lens capsule of an animal 
sensitized to lens protein of an animal of a different species. 
The results of experiments directed toward this question are 
contradictory. Krusius describing the behavior of the animals, 
observed very slight anaphylactic reactions as chewing cramp, 
scraping of the nose and rectal region; on the other hand 
Rémer and Gebb have not observed general anaphylaxis with 
H. Pfeiffer’s very exact and fine method, the fall of temper- 
ature. They did not refer to local reactions. H. de Waele 
made experiments from this point of view. He sensitized 
rabbits to lens protein and 2, 3, 5, 8 or 12 days later he per- 
formed a discission on them. The sooner the discission was 
performed after the sensitization, or to put it correctly, after 
the injection, the stronger was the local reaction, the optimum 
being between the second and eighth day. The reaction 
showed iritis and fibrinous exudate adherent to the wound of 
the capsule. He found this exudate four or five times more 
voluminous than in the control animals. Our opinion is, 
that this reaction cannot be considered as anaphylactic, 
because it developed within eight days, before an anaphylactic 
state could develop. This fact is in contradiction with the 
essence of anaphylaxis. Verhoeff and Lemoine report indeed 
marked ocular reactions after discission in four out of seven 
guinea pigs, which were sensitized with one subcutaneous 
injection of lens protein. 
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3. Can ‘‘own” lens protein of the animal, injected in the eye or 
elsewhere, cause hypersensitivity? Against this probability 
speaks the ‘‘horror autotoxicus” of Ehrlich, i.e. the immuno- 
logic rule, that the animal cannot be sensitized against his own 
protein. But lens protein has a peculiar position among 
proteins (Uhlenhuth). It is a strange protein, biologically, 
very different from serum protein. This fact made it pre- 
sumably possible to obtain hypersensitivity to ‘‘own”’ lens 
protein. Uhlenhuth and Handel, later Mita succeeded in 
provoking anaphylactic shock in guinea pigs, which were 
sensitized to their own lens protein. Also Krusius observed 
slight anaphylactic symptoms in guinea pigs, which he sensi- 
tized by putting lens fragments from guinea pigs into their 
anterior chambers, or performing discission on one eye and 
later the same on the other. R6mer and Gebb could not 
obtain in any way autoanaphylaxis. Friedberger, this great 
authority on anaphylaxis, took part in the discussion. The 
experiments (Kapsenberg) have shown that hypersensitivity 
to ‘“‘own’’ lens protein can be produced only by giving several 
times, large doses of homologous lens protein injections. 
Even then one may observe slight symptoms only which are 
to be considered with the greatest circumspection. Morax is 
of the same opinion. 

Summarizing the results of animal experiments from the 
point of view of endophthalmitis phacoanaphylactica, we find 
that its experimental production with homologous lens protein 
is not proven. 

Verhoeff and Lemoine have chosen a simpler way to solve 
the question. They made intradermal tests with lens protein 
on men and considered the local reaction as anaphylactic, 
allergic. About 8% positive tests were obtained. This is, as 
they consider, the percentage of individuals hypersensitive to 
lens protein. That is, their results and those of Lemoine 
and MacDonald showed that in 168 cataract cases of these 
investigators 14 showed a marked positive, 10 a—test. 7 
patients of the first and 2 of the second group got intraocular 
inflammation after the extraction. 

The uncertain and different results of animal experiments 
are in disharmony with the results obtained with the simple 
method of the American investigators. Wefound it necessary 
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to examine the question of endophthalmitis phacoanaphy- 
lactica in the order of the three questions above mentioned. 


I. ANIMAL EXPERIMENTS. 


We used younger guinea pigs about 300 g., kept them in the 
laboratory on standard temperature and food. Lens protein 
was obtained from pigs’ eyes and from cataractous human 
lenses. Drying the lenses in vacuum, the powdered lens 
was kept in ampules in doses of 0.03 g. All this was made 
under sterile precautions. So we followed exactly the direc- 
tions of Lemoine and MacDonald. In animal experiments we 
mostly used a 1:10 solution of powdered lens made with 
sterile normal saline solution. We found that the protein 
content of this solution of pig’s lens powder is 3.7% which is 
in harmony with the findings of Rémer and Gebb; 4.0-4.5%. 
The 1:10 solution of powdered human lens contains 1.8% of 
protein. We found 64.72-65.76% water in pig’s lens, and 
45.64% in cataractous human lens, both with capsule. The 
latter were mostly hypermature cataracts. The volume of the 
anterior chamber of guinea pigs being 0.06 ccm this quantity 
of solution contains 0.006ccm of powdered lens material of our 
1:10 solution, that is 0.002 g. pig’s lens protein, or about half 
as much protein of cataractous human lens. This is sufficient 
to sensitize a guinea pig. Dorr and Reiss could sensitize with 
0.00001 g. cow’s serum. Romer and Gebb with 2ccm of a 
1:10,000 solution of cow’s lens, about 0.00008 g. lens protein. 
The test was made always three weeks after the sensitizing 
injection. As a general anaphylactic symptom the fall of 
temperature was considered. It was taken immediately 
before the test, then about every half hour until the end of the 
second hour. One often finds small changes of temperature, 
some yy degree, but a fall of 1.5°C. is undoubtedly an ana- 
phylactic symptom. 

1. In former experiments to sensitize with lens protein, 
the first injection was given in the vitreous. As cortex masses 
usually are absorbed from the anterior chamber, we tried 
to determine whether lens protein injected into the anterior 
chamber could cause hypersensitivity. Sensitization: lens 
protein in the anterior chamber; test: lens protein intra- 
peritoneally. 
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TABLE I. 
Nr. 5 | Nr. 6 | Nr Nr. 13 
Temperature Pig's preters anton protein 
0,00ccm 0,00ccm pt 0,005 gr. 
1:10 1:10 in 


Before test 39,8 38,5 38,85 39,0 


37:8 38,05 38,75 37,55 


37,2 38,2 39,0 37,55 


36,1 38,6 37,6 


395 


36,5 39,0 37,6 


In two cases we see a marked fall of temperature, which 
proves anaphylaxis. Consequently heterologous lens protein 
absorbed from the anterior chamber can cause hypersensitivity. 

2. Ina second series of experiments we had to examine if 
the rupture of the capsule is followed by local or general 
reactions in sensitized animals. Using heterologous lens pro- 
tein and making the re-injection into the vitreous, we obtain 
a severe inflammation; ophthalmia anaphylactica, as was 
already mentioned. We cannot make use of the experiments 
of Rémer and Gebb since they are in contradiction to those 
of Krusius, because they paid attention only to the general 
symptoms of anaphylaxis. Verhoeff and Lemoine were the 
only ones who observed marked ocular reaction after dis- 
cission. The ruptured capsule of guinea pigs lens closes 
soon, the quantity of absorbed lens matter is minimal. To 
bring as much as possible homologous lens matter in the 
anterior chamber, we had removed a broad piece of the 
capsule with the capsule forceps. Sensitization: lens solution 
or powdered lens in the anterior chamber, vitreous, or in the 
form of subcutaneous injection; test: broad tearing of the 
capsule. 

There was no marked fall of temperature in any of these 
cases. Neither could we observe any local anaphylactic 
reactions. Tearing out a broad piece of the capsule through 
a central corneal wound, to avoid the injury of the iris—the 
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lens becomes strongly tumescent. It often causes gaping of 
the corneal wound, and the cornea becomes hazy. But after 
performing the same operation on non-sensitized control 
animals, the same symptoms were to be seen. In one case a 
purulent keratitis developed, beginning in the corneal wound. 
Cultures made from the ulcer resulted in Gram negative, very 
tiny polymorphous coccoid bacilli. They grow well on agar 
and form confluent dirty gray colonies. After inoculating a 
guinea pig’s cornea with a pure culture of this organism, an 


infiltration developed. Consequently it was an infectious 
keratitis. 


TABLE II. 


Nr. 11 | Nr. 21 | Nr. 14 | Nr.20 | Nr. 15 | Nr. 10 

Anterior chamber Vitreous | Subcutaneous inj. 

Temperature Pig's lens Human Pig's lens Human 
lens lens 


0,005 g | 0,03 ccm |0,005 gr.| 0,06 ccm|0,25 ccm| 0,5 ccm 
powder |in pl « 1:30 1:30 


39,15 39,4 38,75 


39,3 38,9 


38,9 
38,8 


38,85 


39,35 39,0 39:7 


39,25 


3955 


39,2 


39,2 38,9 


1%h. “ 39,3 39.35 | 39,25 | 39,6 39:25 | 39,2 


3953 


39,4 


39,0 39,3 39,15 39,2 39,0 


In another case the tearing of the capsule was followed by a 
severe iritis. Cultures made from the plastic exudate of the 
anterior chamber resulted in numerous colonies of staphy- 
lococci. The origin of this inflammatory reaction again was 
also infection. We experienced the same on a control animal, 
It seems that in animals hypersensitive to heterologous 
lens protein the broad opening of the capsule is not followed 
by any anaphylactic symptoms. 

3. In the question of the possibility of sensitiveness to 
“‘own’’ lens protein the experiments of Romer and Gebb are 
again in contradiction to those of Krusius. He does not men- 
tion any local reaction either; he observed slight symptoms of 
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general anaphylaxis. In “own” experiments we made a 
broad opening in the capsule, the reinjection was made in the 
form of intraperitoneal injections of lens protein obtained 
by rupture of the capsule of the other eye. Sensitization: 
rupture of the capsule; test: intraperitoneal injection, lens 
protein obtained by rupture of the capsule of the other lens. 


TABLE III. 


Nr. 12 Nr. 17 Nr.7 


Intraperitoneal reinjection 


Pig's lens | Human lens| Discission 
Icom. 1:30 | Iccm. 1:30 


Temperature 


38,75 37:4 


39,3 


38,9 38,5 37:5 


39,2 39,06 37,6 


38,6 37:75 
38,8 


39,3 


37,7 


39,2 


Tearing out a broad piece of the capsule no hypersensitivity 
developed; still less to be expected was a local anaphylactic 
symptom after rupturing the second lens. Confirming the 
results obtained by Rémer and Gebb we can say, that a normal 
animal does not produce autoanaphylactic antibodies to lens 
protein. 


II. EXPERIMENTS ON PATIENTS. 


It seems very remarkable that 8% of individuals should be 
hypersensitive to lens protein—that would mean about 8% of 
reaction—without infection after cataract extractions. We 
found it therefore necessary to control the results obtained by 
Verhoeff and Lemoine. In 106 different eye cases we followed 
exactly their method, using a 1:10 solution of lens matter or 
3:100 of powdered pig’s lens. The intradermal test was made 
with 0.04ccm. The result was, in every case, negative. Forty- 
eight patients got 0.1-0.2ccm. of the same dilution, 10 of 
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them showed positive skin test within 24 hours, an area of 
erythema more than 15mm with a slight or moderate elevation. 
With the increase of the quantity of the solution injected the 
positive reaction became more pronounced and more frequent. 
This reaction cannot be considered as local anaphylaxis, 
because increasing the quantity of the heterologous lens pro- 
tein solution its aspecific reaction came into prominence. It is 
to be mentioned that in two cases among the ten positive skin 
tests we performed cataract extraction. Both made an 
uneventful recovery. So with the intradermal test of Verhoeff 
and Lemoine using the same dilution we could not prove any 
hypersensitivity to lens protein. 


III. CLINICAL OBSERVATIONS. 


A real phacoanaphylactic endophthalmitis should show an 
iritis developing soon after the reinjection, just as another 
anaphylactic reaction must develop 24 hours after the re- 
injection. Wessely, Szily and Arisawa made a great number 
of experiments on anaphylaxis of the eye by producing kerati- 
tis anaphylactica and ophthalmia anaphylactica. The clinical 
picture of these inflammations is well pronounced in 24 hours 
after the reinjection. In the cases of Verhoeff and Lemoine 
with marked intraocular reaction and positive skin test, the 
reaction developed rather slowly, in 3 to 5 days, or later. Out 
of 168 cataract extractions in a few cases there was delayed 
convalescence due to unavoidable accidents such as loss of 
vitreous or loss of the eye due to definite infection. Adding to 
these the nine cases of phacoanaphylactic endophthalmitis, 
the number of the delayed convalescences seems to be too high 
compared with European statistics. 

Supposing that no intracapsular extractions are counted, 
if 8% of individuals are hypersensitive to lens protein the 
percentage of delayed convalescence, without infections, 
should be everywhere the same. We had 70 cataract cases in 
January to May, 1925. Sixteen were extracted in the capsule. 
We observed only one slight late iritis and one iridocyclitis 
lasting four weeks. This was a diabetic cataract on an old 
woman with great debility, who died ten weeks after the 
operation. Practically no cortical matter was left. She had 
diabetic iritis beginning on the fifth day after the extraction. 
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We believe that most cases of postoperative late iritis are 
caused by infection. If anaphylactic endophthalmitis occurs 
in human pathology at all, it is certainly a much rarer occur- 
rence than Verhoeff and Lemoine state. 


SUMMARY. 


1. Itis possible to produce hypersensitivity to heterologous 
lens protein from the anterior chamber. 

2. The broad tearing of the capsule of the lens in sensitized 
guinea pigs is not followed by any anaphylactic reaction. 

3. The broad opening of the capsule produces neither local 
nor general hypersensitivity of the other eye. 

4. In 106 cases intradermal tests were made with 0.04ccm 
of a 1:10 solution of lens matter with negative results. 

5. Based upon experiments and clinical observations, we 
deny that the cases described as endophthalmitis phacoana- 
phylactica may be explained through anaphylaxis. 

After having read this paper before the Hungarian Ophthal- 
mological Society, May 30, 1925, the interesting paper of San- 
ford R. Gifford on ‘Properties of Lens Protein,’’ Journal 
A. M. A., Aug. Ist, 1925, arrived. Our observations and ex- 
periments did not extend to the toxicity of lens protein. 

We can confirm the well known fact that heterologous lens 
protein may cause hypersensitivity as any other heterologous 
protein. But in a normal individual there is no autoana- 
phylaxis to lens protein. Within the boundaries of possibility 
in human pathology no sensitization occurs to homologous lens 
protein. Consequently an intraocular inflammation that 
develops after cortical matter in the anterior chamber can 
scarcely be considered as an anaphylactic reaction. 


BIBLIOGRAPHY. 


Dorr. Handbuch der pathog. Mikroorg., 1913. Ergebnisse d. Immunitats, 
1922. 

Exscunic. Graefe’s Archiv f. Ophth., Bd. 75, 76, 78, etc. 

FENYVESSY AND FREUND. Hungarian Medic. Archiv., 1914. 


Krusius. Archiv f. Augenheilk., 1910, Bd.67. Graefe’s Archiv f. Ophth., 
Bd. 82. 


Kime. Graefe’s Archiv f. Ophth., Bd. 77. 


i 
| 
« 
f 
4 
~ 
| 


112 A. Rétth. 


LEMOINE AND MacDonaLp. Archives of Ophth., 1924, No. 2. 
ROMER AND GEBB. Graefe’s Archiv f. Ophth., Bd. 81, 83, 84. 

A. Sziry. Die Anaphylaxie in thren Beziehungen zur Ophthalmologie. 
A. Szity AND ArRIsAWA. Heidelberger Bericht, 1912. 

VERHOEFF AND LEMOINE. Am. Journal of Ophth., 1922, No. 9. 

H. pE WaELE. Graefe’s Archiv f. Ophth., Bd. go. 

WEICHHARDT AND KtmMEL. Maéinchener med. Wochenschrift, 1912. 


= ‘ 
‘ 
a 


GLOBULAR MASSES ON THE PUPILLARY MARGIN 
IN ACUTE CIRCUMSCRIBED CHORIORETINITIS. 
CLINICAL AND PATHOLOGICAL STUDY.* 


By Dr. HARRY FRIEDENWALD anp Dr. JONAS S. 
FRIEDENWALD. 


(FROM THE DEPARTMENT OF OPHTHALMOLOGY, UNIVERSITY OF MARYLAND 
AND THE DEPARTMENT OF PATHOLOGY, JOHNS HOPKINS 
MEDICAL SCHOOL. 


(With thirteen illustrations on Text-Plates V.—VII.) 
SUMMARY. 


1. A group of cases is described in which inflammatory 
lesions in the posterior segment of the eye were associated with 
the deposit of cells on the margin of the pupil and the posterior 
surface of the cornea. 

2. The path of wandering cells in relation to localized 
inflammatory lesions in the eye is discussed. 

3. The pathological findings of a case of chorioretinitis at 
the optic disc are described. 

4. Anexplanation is offered for the sector-formed defect in 
the visual field of such cases. 


INTRODUCTION. 


In the history of modern ophthalmology there is no disease 
that has had such a vicissitudinous fate as that which is 
characterized by deposits upon the inner surface of the cornea. 
The following are names that have come and gone, and they 
indicate the different views which were held as to its nature: 
Iritis serosa, keratitis serosa, lymphangitis anterior, hydro- 
meningitis, iritis endothelialis, descemetitis, aquacapsulitis, 
keratitis punctata. Indeed, the lack of a name and the need 
even now of using a descriptive term ‘‘ Uveitis with deposits on 


t Read before the American Ophthalmological Society, May 4, 1925. 
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the posterior surface of the cornea”’ indicates that there is m 
no settled and accepted answer to the problem. 

Our English confreres’ have at any rate simplified the matter 
by their custom of initialing, using k.p., (keratic precipitates) 
to indicate deposits on the inner surface of the cornea, an 
expedient which we find it convenient to adopt. To take 
up the later history only, we find that in 1906 Venneman 
in the Encyclopedie Francaise d’Ophtalmologie, disinterred the 
old term iritis serosa after DeWecker had buried it 20 years 
before. In 1913 Fuchs published his pathological study on 
“Chronic Endogenous Uveitis.” He there shows that k.p. 
frequently occurs without any pathological changes in the 
iris and states that there is now unanimity in regarding the 
term serous iritis as meaningless (‘‘sinnlos”). However, 
with a persistent vitality equalled only by the proverbial 
feline, serous iritis has recently (1920) been resuscitated by 
Schieck in his article: ‘‘Das Wesen der Iritis Serosa.”3 He 
discards the term serosa, but contends that the disease is an 
iritis——a mild chronic inflammation limited to the pupillary 
portion of the iris. 

The presence of deposits on the inner surface of the cornea 
has long been a matter of interesting observation. Ina paper 
published in 18964 one of the writers brought evidence to show 
that k.p is to be found in every case of iritis, and in 19025 he 
pointed out the various ocular lesions with which k.p. is 
associated, again emphasizing that it is found in every case 
of iritis. Since the introduction of the Slit Lamp, Koeppe and 
Schieck have rediscovered and corroborate this fact.® 

There has been much discussion and difference of view 
concerning the source of the cells that make up the deposits on 
the inner surface of the cornea. There are those who regarded 
the iris as the sole source, others who sought it in the ciliary 


t Parsons, Diseases of the Eye. 4th Edition, 1923. 

2 Graefe, Arch. f. Ophth., Vol. 84, p. 201. 

3 Zettsch. f. Augenheilk., 1920, Vol. 43, p. 625. 

4 Friedenwald, H., Arch. f. Ophth., Vol. 25, p. 191.- 

8Friedenwald, H., Mtg. of the Section of Ophth. Amer. Med. Assoc. 
1902, J.A.M.A. 

.6 Schieck, Zeitsch. f. Augenheilk., 1920, Vol. 43, P- 631. Koeppe, Graefe’s 
Arch. f. Ophth., 1918, Vol. 96, p. 203. 
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[LLUSTRATING ARTICLE OF Dr. HARRY FRIEDENWALD AND Dr. JONAS S. FRIEDENWALD, 
‘‘GLOBULAR MASSES ON THE PUPILLARY MARGIN IN ACUTE CIRCUMSCRIBED 
CHORIORETINITIS. CLINICAL AND PATHOLOGICAL StTuDyY.”’ 


Fic. 1. Patient No.9. Drawing show- Fic. 3. Choroid, showing intense diffuse 
ing globules on pupillary margin of the infiltration, and necrosis of chorio-capillaris 
iris and on fibers in anterior part of vitre- _ layer; high power. 
ous as seen with corneal microscope. 


itG. 4, Partially necrotic retina overly- ~ Fic. 5. Optic papilla showing ascending 


inp. the choroidal lesion. inflammation. 


> 
Fic. 2. Posterior pole of globe showing choroidal lesion; low power. Se 
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Ye 


Fic. 6. Infiltrates in the choroid at the Fic. 7. Perivascular infiltrates in the re- 
margin of the lesion. tina and wandering cells on the surface of 
the retina at a distance from the lesion. 


_Fic. 8. Cells in the anterior part Fic. 9. Clump of cells on the pupil 
vitreous. margin. Drawing. 
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[LLUSTRATING ARTICLE OF Dr. HARRY FRIEDENWALD AND Dr. JONAS S. FRIEDENWALD, 
“GLOBULAR MASSES ON THE PUPILLARY MARGIN IN ACUTE CIRCUMSCRIBED 
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Fic. 10. Clump of cells on the surface of Fic. 11. +‘ Perivascular infiltrate at the 
the iris at the mouth of a crypt. 


Fic. 12. Perivascular infiltrate in the Fic. 13. Infiltrate about the scleral 
anterior part of the ciliary body. vessels connected with the canal of 
Schlemm. 
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body.' Fuchs takes the view that the cells may be derived 
from the iris, from the ciliary body at the angle of the anterior 
chamber and from the surface of the ciliary body in the poster- 
ior chamber.” The choroid is not considered nor mentioned 
by him. As long ago as 1898 Hill Griffith’ and in 1902 one of 
the writers of this paper’ pointed to the occurrence of k.p. 
in cases of choroiditis. 

Fuchs in 19135 described cells and clumbs of cells deposited 
not only in the inner surface of the cornea but also upon the 
surface of the iris, at the pupillary margin, on the lens capsule 
and also on the ciliary body, retina, andin the vitreous. Fuchs 
states that the iris globules can be seen clinically only when 
they arelarge. The pupillary globules were first pictured with 
the aid of the slit lamp and corneal microscope by Koeppe.® 
Excellent illustrations are also to be found in Vogt’s Aiflas, 
1921, Figs. 315, a,b and c. The condition is also described 
by Schieck as: Minute glassy grayish white globules of exudate 
lying at the margin of the pupil like frog spawn,—delicate 
and transitory, to be seen only with the highest power binocu- 
lar microscope and slit lamp. Schieck concludes that their 
presence is proof of an iritis. He makes this statement even 
though in several of his cases the iris showed no other 
abnormalities even when examined with the slit lamp. It is 
the purpose of this paper to demonstrate that this inter- 
pretation of the little globules at the pupillary margin is 
incorrect; that they are of the same substance as the deposits 
on the inner surface of the cornea, as Fuchs? had shown. It is 
surprising, however, that Fuchs does not even suggest that 
these globules and deposits on the iris and on the inner surface 
of the cornea ever have their source farther back in the eyeball 
than the ciliary body. He assumes a “‘cyclitis without iritis as 


* See Fuchs, Graefe’s Arch. f. Augenheilk., 1913, Vol. 84, p. 224. 

2 Loc. cit., p. 224. 

3 Griffith, A. Hill, Norris & Oliver’s System of Disease of the Eye, Vol. 3, 

4Friedenwald, H., Trans. Am. Ophth. Soc., 1902. 

5 Graefe’s Arch. f. Ophth., Vol. 84, p. 227, 232. 


6 Koeppe, Graefe’s Arch. f. Ophth., 1917, Vol. 92, p. 115. See Plates 
TV. 


7 Loc. ctt. 
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probable source in some of those cases in which the disease 
begins as choroiditis without visible changes in the iris.”’ 

We hope to prove that an exudative choroiditis without 
cyclitis or iritis can produce the picture described, and we shall 
use as part of the evidence certain facts which Fuchs himself 
has furnished. Fuchs has not only shown that the clumps 
found on the surface of the ciliary body and retina are similar 
to those found in the anterior chamber, but has also pictured’ 
masses of cells passing through the zonula. Still stronger 
proof of the permeability of the zonula to wandering cells is his 
remarkable case of glioma? of the retina in which implantation © 
metastases were found in the anterior chamber. Fuchs uses 
this case to prove the possibility of the passage of cells from the 
ciliary body through the zonula into the posterior and anterior 
chambers. To us it appears that it likewise furnishes the 
proof of the possibility of cells from the posterior portion of the 

eye reaching the anterior chamber. Finally we shall present 


the report of a case which appears to us to prove that this 
possible pathway is an actual fact. 


REPORT OF CASES 


During the past three years we have seen ten cases in which 
there were globular masses on the margin of the pupil. (See 
Table.) In four of these a patch of exudative choroiditis was 
found. In five cases the presence of extensive vitreous opaci- 
ties clearly indicated the presence of a posterior uveitis, which, 
however, escaped detection by ophthalmoscopy and examin- 


t Loc. cit., p. 239, Figs. 27 and 28. 
2 Loc. cit., p. 226. Since reading this paper I have received a letter from 
Dr. Hill Griffith in which he tells me that he made his “first communica- 
tion in the subject”’ in a paper entitled: ‘‘The Permeability of the Suspen- 
sory Ligament by Organized Substances in Descemetitis’’ (Trans. of the 
Ophth. Soc. of the United Kingdon, Vol. VII, p. 137, 1887). 

“T there mentioned two cases of glioma of the retina in which there were 
minute gliomatous nodules in the anterior chamber which I contended 
had come from the back of the eye to be deposited like the k. p. Great 
doubt was expressed especially by the President, Mr. Whittacker Hulke, 
as to the anatomical possibility of either gliomatous or other opacities tak- 
ing the course I favoured. No notice was ever taken as far as I know 
with the exception of Arnold Lawson in his text book.” 


—— 
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ation of the visual field. One case of iritis is included in our 
list. In this the globules on the pupil margin were 
indistinguishable from those which were seen in the other 
cases, and the absence of vitreous opacities made it clear that 
their origin is not in the posterior segment of the globe. They 
may have arisen far forward in the ciliary body. However, 
nodules of an identical appearance were found in this case 
scattered over the surface of the iris, giving the typical picture 
of tuberculous iritis; we do not feel sure, therefore, that the 
pupillary nodules in this case are of the same nature as those in 
the other cases. 

The globules on the pupil margin are usually of a very 
transitory character, but in some cases (Nos. 7 and 9) they may 
last for many months though all signs of active inflammation 
in the eye have disappeared. Such persistence and probable 
organization of these masses, is not necessarily associated 
with the development of synechiz. 


One of the cases (No. 9) is of special interest and is, there- 
fore, described in some detail. The patient was first seen 
in 1917. He was then 28 years, a barber by occupation. 
He had lost the right eye from an injury in childhood. His 
general health had always been very good. Up to a year 
and a half before the first consultation he had noticed no 
trouble with his left eye, but since that time there had been 
a slight and gradually progressive blurring of his vision. 
Examination showed lenticular opacities. Vision #§. Fun- 
dus, so far as it could be seen, was normal. 

The cataract slowly progressed and a year and a half later 
(September 24, 1919), after a preliminary iridectomy, it was 
removed. A discission was performed November 3, 1919. 
About a week after this operation the eye became irritated. 
There was a marked k.p. and the vitreous was cloudy. No 
fundal lesion was found. The patient was subjected to a 
careful medical examination, but no focus ot infection was 
found. However, he reacted very markedly to tuberculin 
and a course of tuberculin injections was undertaken, which 
extended over a period of many months. The eye slowly 
cleared and perfect vision (#2) was obtained. For some 
years the patient was seen at regular intervals, but the 
vitreous opacities persisted. 

_ Inthe summer of 1924 he came complaining of a feeling of 
a foreign body in his eye. There was very slight ciliary 
congestion, a faint haze of the media and the vision was 
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slightly impaired. With the aid of the slit lamp fresh 
deposits were noted on the posterior surface of the cornea, 
slight turbidity of the aqueous humor, grayish nodules in 
the pupillary margin of the iris and similar nodules on the 
festoons of vitreous fibres which could readily be seen 
through the thin sheet of lenticular membrane. The fundus 
showed no lesion. The appearance is pictured in the 
accompaning drawing (Fig. 1). The patient was again 
subjected to a careful medical examination with negative 
results and a new course of tuberculin injections were 
instituted. The irritation of the eye rapidly subsided. 
The media cleared markedly and the vision returned to 
normal. The number of corneal deposits has been con- 
siderably reduced, but the shrunken remains of many are 
still to be seen. The nodules on the pupillary margin of the 
iris and on the fibres of the anterior portion of the vitreous 
persist. 


The next case to be reported is one which we examined 
pathologically but not clinically. 
For the clinical history we are indebted to Dr. Alan Woods: 


The patient, G. W., Johns Hopkins Hospital No. 62674, a 
white woman, aged 47, entered the hospital complaining of 
trouble with the right eye. Her family and past history 
revealed little of significance. Her husband had been 
treated at one time for Neisser infection, but she had had 
no symptoms. 

Present illness. She first noticed a floating spot before 
her right eye. During the past few years this had increased 
in size and was constantly seen. One year ago an optician 
told her that her “right eye was gone.”” Three weeks ago 
she began to have neuralgic pain in the right eye, this 
lasted for ten days and then abated. General physical 
examination revealed nothing of significance. Temperature, 
pulse and respiration were normal. Blood pressure 44/. 
There was evidence of considerable dentistry. Heart, 
lungs and abdomen were negative. Examination of the 
eyes: ‘‘Left eye normal. Right eye shows low grade ciliary 
injection; tension at times slightly elevated. There are 
some posterior corneal deposits; media otherwise clear. 
The foveal area is covered with a heavy whitish exudate 
upon which small pigment granules can be seen. The 
temporal edge of the exudate is elevated about two diopters; 
the nasal edge blends with the disc. The eye has only slight 
peripheral vision.”” Laboratory findings: Blood: Wasser- 
mann negative. Hemoglobin 101%; R. B. C. 5,064,000. 
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White count and differential normal. Phthalein, 41% 
excretion in two hours. Blood urea normal. Tuberculin 
test O.T. given intracutaneously produced 
mild positive reaction. Urine negative. X-ray of teeth 
showed several infected roots. 

Diagnosis of an acute exudative central choroiditis was 
made. On account of the history it was thought that an old 
healed choroiditis probably existed at the site of the present 
lesion. There seemed a very serious possibility that a 
tumor might lie beneath this exudate and since the sight 
of the eye was practically lost enucleation was performed by 
Dr. Woods with uneventful recovery. 


PATHOLOGICAL EXAMINATION (FIGS. 2-13) 


The eye ball was fixed in formalin and sectioned equato- 
rially. The anterior segment appeared macroscopically 
normal. A few shreddy opacities were seen in the vitreous. 
In the posterior pole extending temporally from the disc, 
was an oval yellowish mass 3 X 4mm in diameter and attain- 
ing a thickness in its center of 1mm. On the surface were a 
few hemorrhages. 

The specimen was imbedded in paraffin, the posterior 
segment was sectioned horizontally, the anterior segment 
vertically in serial section. The essential lesion is located 
in the choroid. From the temporal margin of the disc, 
lateralward for a distance of 4mm the choroid is greatly 
thickened and densely infiltrated with small round cells. 
Between these infiltrating cells great numbers of capillaries 
and fibroblasts can be seen. No epithelioid nor giant cells 
were found. On the surface, toward the retina is a thin 
zone of necrosis. Scattered elsewhere throughout the 
choroid are small focal accumulations of round cells. No- 
where are there any fibrous adhesions between the retina 
and choroid such as were to be expected from the history of 
an old healed choroiditis. 

The retina overlying the central part of the choroidal 
lesion is necrotic. Near the margin it is swollen and densely 
infiltrated with round cells. On the one side this infiltration 
reaches the optic disc and extends down between the much 
disorganized columns of nerve fibres for a short distance 
into the optic nerve. On the nasal side of the disc the 
retina is separated from the choroid by a narrow sheet of 
serous fluid. Throughout the retina both on the nasal and 
temporal side there exists an intense perivascular round cell 
infiltration. 

On the surface of the retina, especially over the necrotic 
area, but elsewhere as well, there are numerous mononuclear 
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cells. Some of these are small lymphocytes, but many are 
extremely large, with oval, excentrically placed nuclei and 
vacuolated protoplasm suggesting clasmatocytes. These 
cells are seen both isolated and in clumps, the clumps 
usually lying over a retinal vessel." 

Similar cells are seen quite far forward in the vitreous 
and on the surface of the ciliary body without underlying 
ciliary inflammation, and on the posterior surface of the iris. 

The ciliary body, except in the immediate neighborhood of 
the canal of Schlemm, and here only in a few sections, is 
quite normal. 

The iris is neither swollen nor atrophic. Its tissue spaces 

contain no serous fluid. At the pupillary margin there can 
be seen in serial sections numerous clumps of cells, quite 
like those in the vitreous. The position of these clumps can 
be made out most clearly in sections cut tangentially to the 
margin of the pupil. If one examines these sections in series 
approaching centralwards closer and closer to the pupillary 
margin, one first comes upon such a clump of cells on the 
posterior surface of the iris lying in a furrow between the 
radial folds of the iris pigment layer. At the edge of the 
pupil the cellular mass arches forward and then extends out- 
ward again a short distance on the anterior surface of the iris. 
Similar cell clumps are seen more peripherally on the anterior 
surface of the iris, especially at the mouths of crypts, and at 
the root near the canal of Schlemn. Isolated wandering 
cells are found scattered over the whole surface of the iris 
and to a much less degree in the superficial stroma. In the 
region of the canal of Schlemm these cells are in some places 
very numerous, especially in the perivascular sheaths of 
some of the capillaries and veins with which the canal is in 
communication. Similar perivascular accumulations of 
these cells are seen in the iris at its root and in the most 
anterior part of the ciliary body. 


The cornea is norma] except for the scattered deposit of 
cells on its posterior surface. 


DISCUSSION OF PATHOLOGICAL FINDINGS. 


The study of this specimen has added nothing to our knowl- 
edge of the etiology of chorioretinitis. Sections were stained 
for bacteria by the method of MacCallum, and for tubercle 
bacilli with carbo] fuchsin, but no organisms were found. 


* Similar cell clumps have been described by Fuchs (Graefe’s Arch., 
Vol. 84, p. 233, 1913) as occurring in traumatic cases. He states that 
they were not found in “endogenous inflammations."’ 
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Much attention has been given in the past to the sector- 
formed defect in the visual field so commonly found in these 
cases. When this symptom was first noted by one of us,’ it 
was thought that an injury to the overlying retinal vessels was 
the probable cause of the field defect. Later Ronne showed 
the intimate relation between these defects in the visual field 
and the anatomic distribution of the nerve fibres in the retina. 
On this basis Van der Hoeve has proposed the name ‘‘neuro- 
fibrilitis retinee’’ for the condition. Our case illustrates two 
possible explanations for the defect in the visual field :—First, 
the necrosis of the retina overlying the lesion; and second, the 
inflammatory process found in the optic papilla and optic 
nerve. Necrosis of the retina over a choroidal inflammatory 
patch has been described also by Fuchs,? and by Brown.’ 

Unfortunately wandering cells are not equipped with heads 
and tails so that it is, as a rule, not possible to tell in a micro- 
scopic section in what direction a cell has been traveling. It 
is fair to assume, however, that a cell which is laden with 
phagocitized material, as many of the cells in these sections 
are, is traveling away from the lesion. With these as land- 
marks the paths taken by cells leaving the lesion can be seen 
fairly clearly. In greatest numbers they are found in the 
perivascular spaces of the choroid and retina. Many, how- 
ever, have clearly migrated or been carried forward through 
the vitreous to the posterior chamber, appearing at the 
pupillary margin in clumps as if they had been whipped 
together by the movements of the iris like butter in a churn. 
Thence they can be followed in the anterior chamber and on 
the surface of the iris to the region of the iris root where they 
are seen packed in the sheaths of small vessels in the iris 
ciliary body and sclera. 

No doubt the pathways by which wandering cells enter and 
leave the eye are largely identical excepting in so far as their 
movements are influenced by the general trend of the intra- 

ocular currents, and it may well be that many of the cells 
which we see are entering the eye by way of the vessels of the 


* Friedenwald, H., Trans. Amer. Ophth. Soc., 1902, and Ophth. Soc. 
United Kingdom, 1924, p. 308. 

2 Graefe’s Arch. f. Ophth., Vol. 61, p. 437, 1905. 
3Graefe’s Arch. f. Ophth., Vol. 82, p. 300, 1912. 
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iris, retina, etc., but it does not seem reasonable to suppose 
that the number of cells entering in the anterior segment is 
great when compared with the number of cells entering the 
neighborhood of the chorioretinal lesion. 

The scattering of wandering cells over the surface of the iris 
and their clustering in the perivascular spaces presents quite a 
different picture from the one we are accustomed to see in 
cases where the iris and not the choroid is primarily involved. 
One can hardly escape the assumption that the wandering cells 
seen in the iris in this case are merely in transit and are related 
to no local iris lesion.* This being the case, the conventional 
diagnosis of iritis merely on the presence of inflammatory cells 
in the iris seems a misnomer, for the iris or ciliary body in 
such a case as this, occupies no more conspicuous place in the 
transport of wandering cells than does the retina or sclera. 
If any name is to be given this condition beyond that associ- 
ated with the essential chorio-retinal injury it would seem, by 
analogy with the acute endophthalmitis with which we are 
all familiar, that subacute endophthalmitis would be the most 
appropriate term. 


INCLUSIONS. 


1. In the absence of a.._ definite lesion in the cornea or iris 
the presence of k.p., turbidity of the aqueous and globules on 
the pupillary margin may be taken as definite indication of the 
existence of posterior uveitis. 

2. When no lesion can be found in the choroid in these cases 
by ophthalmoscopy or investigation of the visual field, we are 
justified in assuming that an exudative lesion exists in the 
anterior part of the choroid or ciliary body. . 

3. The pathological findings in the case which we have 
studied clearly indicate that k.p. and globules on the pupil 
margin, etc., can occur in cases of choroiditis at the posterior 
pole and that it is not necessary to assume the concomittant 
presence of cyclitis or iritis. This statement is made on the 
basis of a thorough study of the ciliary region of this eye in 
serial sections. 


4. K.p., pupillary globules, vitreous opacities and peri- 


t See Fuchs—Graefe’s Arch. f. Ophth., Vol. 84, p. 203, 1912. 
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vascular stripes in the retina such as are seen in cases of 
_ uveitis, do not indicate a specific lesion of the tissues men- 
tioned, but should be looked upon as sign posts denoting the 
paths taken by wandering cells towards and from a circum- 
scribed inflammatory lesion which may be located at almost 
any point within the eye. They are part of the reaction of the 
eyeball as a whole to a subacute inflammatory lesion within it, 
just as hypopyon and beginning acute endophthalmitis 
represent the reactions of the eyeball as a whole to a localized 
purulent lesion within it. 

5. Gobular masses similar to those found on the posterior 
surface of the cornea and on the pupillary margin of the iris 
can in some cases be seen hanging on the fibres of the vitreous. 
Fuchs has observed these in microscopic sections. Their 
clinical appearance is here described, we believe, for the first 
time. 

6. The pathology of chorioretinitis adjoining the optic 
papilla is described. The findings include an organizing 
chronic inflammatory mass in the choroid with necrosis of the 
choriocapillaris and of the overlying retina; ascending optic 
neuritis; wandering cells on the surface of the retina, in the 
vitreous, on the surface of the ciliary body without underiying 
inflammation, on the back, pupillary margin and anterior 
surface of the iris, and in the sheaths of vessels in the iris root, 
ciliary body and sclera connecting with the canal of Schlemm. 


BASOPHILIC STAINING OF BRUCH’S MEMBRANE. 


By Dr. F. H. VERHOEFF anp Dr. R. J. SISSON. 


(FroM THE MAssAcHUSETTS EvE & Ear INFIRMARY.) 
(With three illustrations on Text-Plate VIII.) 


RUCH’S membrane, known also as the Lamina Vitrea 

or glass membrane, is generally described as consisting 
of two lamella, which are most marked in the region of the 
optic papilla. Smirnow demonstrated that the outer layer 
consists of a dense plexus of fine elastic fibres, while Coats has 
shown that the inner lamella is entirely hemogenous and is 
really a cuticular formation laid down by the pigment epithe- 
lium. Immediately external to the elastic lamella, separating 
the latter from the chorio-capillaris, the senior writer has 
found that there is a thin layer of connective tissue. This is 
especially well seen after Zenker’s fixation and staining in 
Verhoeff’s elastic tissue stain. It is so well defined that it 
seems to us it should be regarded as a third lamina of Bruch’s 
membrane. In sections stained in Mallory’s connective 
tissue stain this lamina is strongly stained as is also the cuti- 
cular lamina, while the elastic lamina is not distinctly visible, 
so that Bruch’s membrane as a whole is brought out with great 
prominence. 

It was noted by the senior writer that the membrane of 
Bruch in the fundus of the eye sometimes took a basic stain 
and the following study was made to determine, if possible, the 
significance of this alteration. In the literature we have been 
unable to find any reference to this condition, although it is so 
striking that it seems impossible it could have been overlooked 
by other observers. 

Sections from six hundred eyes were examined, taken at 
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random from the pathological collection at the Massachusetts 
Eye & Ear Infirmary. The sections were stained with hema- 
toxylin and eosin. Seventy eyes showed basophilic staining 
of Bruch’s membrane. 

In marked cases there is seen in cross sections under moder- 
ate magnification, a deeply stained line beneath the pigment 
epithelium (Fig. 1). Under high magnification this has a 
granular appearance and can be seen to be separated from the 
pigment epithelium by the cuticular lamina of Bruch’s mem- 
brane. That is to say, it lies between the cuticular and the 
connective tissue lamine. The line, therefore, evidently 
represents the elastic layer in an altered state. The thickness 
of the line varies in different places. Sometimes it is scarcely 
thicker than the normal elastic lamella, but it may reach a 
thickness equal to about half that of the pigment epithelium. 

In less marked cases, which are the more common, instead 
of its occurring as a continuous line it occurs in the form of 
separate spots often somewhat resembling elongated nuclei 
(Fig. 2). The continuous lines seem to be formed by fusion 
of such spots.. If found at all, the condition is always present 
near the optic disc. In one instance the line was found frac- 
tured (Fig. 1), producing an appearance not unlike that often 
found in band keratitis when the calcified Bowman’s mem- 
brane is fragmented and the broken ends separated. 

The finer details in the altered elastic membrane are best 
seen in a flat preparation (Fig. 3) showing one of the localized 
spots. The spot consists of a meshwork of filaments, each of 
which shows numerous fine branches, the whole picture some- 
what resembling that of an evergreen tree. On the branches 
are numerous irregular granules of different sizes. The 
branches may often be seen to connect with the branches of 
neighboring spots. 

The ages of the patients whose eyes showed the condition 
described, were from forty-eight to one hundred years. The 
condition was found in both pathological and otherwise 
normal eyes. Beneath colloid excrescences or otherwise altered 
pigment epithelium, it sometimes occurred, but more often 
it did not. Strangely enough, it was not found in any eyes 
showing calcification of the choroid. 


It was observed in some eyes which showed basophilic 
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ILLUSTRATING ARTICLE OF Dr. F, H. VERHOEFF AND Dr. R, J. SISSON 
on “Basopuitic STAINING OF BrucH’s MEMBRANE.” 


Fic. 1. Showing basophilic staining of 
elastic lamella of the membrane of Bruch. 
Note that the membrane is fractured, a 
very unusual condition. 


Fic. 2. Basophilic staining of Bruch’s mem- 
brane, in discrete spots somewhat resembling 
elongated nuclei. 


Fic. 3. Spot of basophilic 
staining as seen in plane sec- 
tion. Patient aged’ 100 years. 
Oil immersion objective. 
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staining or calcification of the elastic tissue of the sclera, but 
such scleral changes and the basophilic staining of Bruch’s 
membrane also often occurred unassociated. We may con- 
clude, therefore, that the condition is without pathological 
significance and is simply a senile change which usually does 
not impair the function of the eye. Owing to the similarity 
of this condition to the calcified Bowman’s membrane in band 
keratitis it would seem practically certain that it is due to 
deposition of lime salts in the elastic lamella of Bruch’s mem- 
brane. Possibly it is preceded by a deposition of lipoid 
substance. 
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REPORT OF A CASE OF LARGE EXOSTOSIS OF ORBIT, 
SUCCESSFULLY REMOVED BY OPERATION. 


By Dr. ARNOLD KNAPP, New York. 
(With two illustrations on Text-Plate IX.) 


HE following case is noteworthy because of the size of 
the tumor, its definite localization by X-ray, and its 
successful removal without damage to the eye. 


The patient, W. B., male, aged 20, was seen in August, 
1923, stating that two years ago the left eye began to 
protrude. An osteoma of the orbit was diagnosed and an 
incomplete operation was performed by a general surgeon 
when only a small part of the tumor was removed. Pain 
has now existed for two days and the upper lid has been red 
and swollen. On examination, the left eye is prominent, 
being displaced outward and forward. Vision §. Optic 
neuritis, field normal. The upper lid is cedematous, red 
and tender. On palpation, a firm, hard, bony mass can be 
felt within the inner and upper orbital margin. The 
X-ray (Figure 1) shows a dense, lobulated mass with a 
broad attachment to the floor of the frontal sinus project- 
ing down into the orbit. The frontal and ethmoidal sin- 
uses are cloudy. As there seemed to be no question but 
that an exostosis of the orbit was present, an operation was 
advised. 

Operation: August 28th. Ether. A curved incision was 
made along the upper and inner walls of the orbit, detach- 
ing the periosteum, and the lacrimalsac. The osteoma was 
readily identified and the periosteum retracted. The normal 
bone around the base of the tumor was divided by chisel and 
hammer and the entire bony mass slowly extracted. A 
large defect was found in the inner and upper walls of the 
orbit, opening into a cavity consisting of the frontal and 
ethmoidal sinuses. In the upper, bony wall of the cavity, 
posteriorly, there was a small defect where the dura was 
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exposed. A counter opening was made, into the middle 
meatus of the nose. The wound was partly closed with 
sutures leaving a small opening for a rubber tissue and 
gauze drain. Healing followed promptly. The patient 
has been seen at intervals, his symptoms are relieved, and 
in April, 1925, the eyeball had returned to its normal posi- 
tion in the orbit, but is somewhat lower than the other. 
Vision §. Left hypophoria 4°. Optic disc normal. 

The tumor was a lobulated mass composed of solid bone 
measuring 33 X 22 x 26mm; with an attachment 22 x 24mm 
(Figure 2). 


Birch-Hirschfeld (Graefe-Saemisch, II ed., xiii, p. 574, 
1907) differentiates between an encapsulated osteoma, a 
tumor occurring in an accessory nasal cavity and then extend- 
ing into the orbit, and an exostosis, a circumscribed new 
formation of bone growing from the surface of the bony orbit. 
The importance of the distinction between these two classes 
of orbital tumors was made in 1888 by Dr. W. F. Smith, 
in these Archives, vol. xvii, p. 22. The former is stated to 
be the more frequent. This has not been my experience; 
the cases that cause primarily eye symptoms and therefore 
come to the eye hospital have been exostoses. The encap- 
sulated osteoma has a tendency to grow toward the brain 
and then may cause cerebral symptoms; it is also more fre- 
quently complicated with a sinusitis. The exostosis usually 
arises from the upper and inner orbital walls and grows out 
into the orbit, displacing the eyeball. It grows very slowly, 
and frequently a history of trauma is present. Prognosis for 
life in the case of the exostosis is good as this tumor generally 
grows outward and not toward the cranial cavity. 

The differentiation between the two growths is important 
and rests particularly on the X-ray examination. Operation 
is the only treatment, and its difficulty depends on the extent 
of the tumor attachment. This is demonstrated by the 
X-ray. If the attachment is thin and spongy, it is easily 
divided, otherwise when it is very broad and hard, a number 
of drill holes can be made and the intervening parts sawn 
through, as suggested by Birch-Hirschfeld, or the attach- 
ment can be separated by dividing the normal bone close 
around the pedicle as was done in the case above described. 
Notwithstanding the broad attachment it was possible to 
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separate this tumor from its location by following the sug- 
gestion given by H. Knapp Norris & Oliver’s System, vol. iii, 
Pp. 923, 1898, of dividing the normal bone around the pedicle 
rather than attempting to operate on the bony tumor itself. 
It is clear that the removal of such a mass must be cautiously 
attempted for fear of injuring the meninges. The presence 
of an associated sinusitis may furnish a source of infection. 
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REPORT OF A CASE OF MELANOSARCOMA OF THE 


PALPEBRAL CONJUNCTIVA ILLUSTRATING THE 
MALIGNANCY OF SUCH GROWTHS." 


By Dr. WILLIAM CAMPBELL POSEY, PuiLapE.puia. 


W. G. E. first consulted me 20 years ago, when he 
was 30 years of age, for glasses, and reported at intervals 
of every few years thereafter for a similar purpose. No- 
thing abnormal was noted about the eyes except a mod- 
erate refraction error. At a visit made in November, 
1915, after a perod of several years during which I had had 
no opportunity to examine him, a small pigmented vas- 
cular mass was found in the conjunctiva of the left lower 
lid which the patient thought had appeared after a severe 
attack of coughing the year previously. This mass was 
irregularly oval, with sharply defined edges, about 6mm 
long by 4mm wide, with its long axis parallel to that of the 
palpebral fissure, and occupied a position midway between 
the fornix and the free border of the lid. It was slightly 
elevated above the surrounding conjunctiva, was easily 
movable with the rest of the mucous membrane, was 
markedly pigmented, and apparently composed of dilated 
blood vessels. The caruncle was slightly pigmented. 

Judging the growth to be malignant, the patient was 
referred to Dr. W. L. Clark for dessication, a procedure 
which enjoyed considerable popularity at the time. Two 
applications of this method removed the growth, but a 
small pigment stain remaining to mark its site. The 
patient was seen again in 1917, also in 1918, when nothing 
untoward was remarked, there being no signs of recurrence 
of the growth. 

In the summer of 1924, nine years after the removal of the 
tumor, the patient again returned and in my absence saw 
Dr. A. G. Fewell, who discovered a polypoid tumor 6 x 8mm 


* Read before the Section on Ophthalmology of the College of Physi- 
cians of Philadelphia, November 19, 1925. 
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in size pendent from the upper cul-de-sac of the conjunctiva 
of the left eye. This mass was very vascular, bleeding freely 
on handling and not pigmented. The site of the original 
growth in the lower lid was quiescent. Dr. Fewell removed 
the tumor from the upper lid with the knife, and applica- 
tions of radium were advised. These were given by Dr. 
Pancoast and continued under my guidance when I re- 
turned to the city shortly afterwards, resulting in the 
gradual disappearance of the base of the growth and the 
slow restoration of the conjunctiva to a normal appear- 
ance. After some weeks, however, the glands in the left 
side of the neck became involved, necessitating their re- 
moval by Dr. E. L. Eliason. Some months later, the 
lacrimal gland on the same side becoming enlarged, 
it was extirpated and found to be extensively infiltrated by 
sarcomatous elements. After a quiescent period of some 
months, during which interval radium and X-rays were 
applied, the disease broke out afresh in the lower lid at 
the site of the original invasion ten years before. Radium 
was again applied, but without avail, the patient dying 
shortly afterwards from extension of the growth to the 
lungs and brain, barely a year having elapsed since the 
upper lid became affected. The patient was a powerful 
and otherwise healthy man, but with a history of malig- 
nancy in his family, his father having died from cancer, 
and a sister at a comparatively early age from an unusually 
malignant form of abdominal cancer. His mother, how- 


ever, is still alive at a very advanced age, also five adult 
brothers and sisters, all in excellent health. 


Dr. Eliason’s account of the surgical aspect of the case is 
as follows: ‘‘On February 10, 1925, I operated on W. E. and 
did an extensive block dissection of the left side of his neck, 
removing a portion of the parotid gland together with its 
node, the upper two-thirds of the sternocleidomastoid muscle 
and all the soft tissues down to the clavicle. The patient 
made an uneventful recovery and remained apparently well 
until May 8, 1925, when a nodule was removed from the scar 
on his neck. On June 22, 1925, a growth was removed from 
his scalp. All three lesions were sarcomatous. About a 
month or six weeks following his last operation the patient 
succumbed to a widespread metastasis of the lungs, etc.” 

Dr. Perce De Long, who studied the case pathologically, 
reports as follows: ‘‘Section of growth removed by Dr. Fewell 
from upper lid shows it to be made up of uniform closely 
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packed cellular structure. The individual cells being of med- 
ium to small round celled size, with each cell composed of a 
large round nucleus, with only a small amount of cytoplasm. 
The blood vessels ramify through the masses of cells, the walls 
are thin, and in most cases have no more than the endothelium 
forming the wall. In loose positions, probably about the 
border of the growth, the capillaries are surrounded by thick 
jackets of the cells in question, but one can detect the same 
arrangement in the more solid sections of the growth. No 
clearly defined angioblastic is seen, but the arrangement can 
be interpreted as that of angio-sarcoma, although one should 
see the definite endothelial type of cell springing from the 
vessel wall together with the angioblastic buds. The section 
of lacrimal gland submitted shows practically the same 
arrangement with a few alterations, 7.e., the cells are not so 
densely packed about the vessels, necrosis is more marked, 
and there are more vacuolation among the cell structures. 
The cells in question are the simple small round sarcoma 
cells.” 

Sarcoma of the conjunctiva are rare, those of the palpebral 
conjunctiva extremely so, the growths when they do affect 
the conjunctiva usually find in their seat in the bulbar con- 
junctiva at the corneal limbus. Next in order of frequency 
of involvement is the region of the inner canthus, and, last 
of all, other parts of the palpebral conjunctiva. 

Bistis (1), of Athens, has recently published some interest- 
ing figures in this connection; thus of 25,000 ophthalmic | 
cases coming under his care there was but one of sarcoma of 
the conjunctiva. Lyder Borthen (2) saw eight among 45,000. 
An analysis of the literature made by Koeppel (3) of fifty-five 
cases of sarcoma of the conjunctiva showed that thirty-four 
were bulbar, eight of the plica semilunaris, thirteen of other 
parts of the conjunctiva. According to Wintersteiner’s 
observations, sarcoma of the bulbar conjunctiva, and of the 
plica and caruncle, are five times more common than those 
of the conjunctiva covering the lids. In the case reported 
by Bistis, the growth, which occurred in a male fifty years 
old, sprang from the semilunar fold. This was excised and 
three years later two small round tumors appeared in the 
same region, with involvement of the preauricular glands. A 
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year later a mass the size of a pea was found under the upper 
lid of the same eye. All these growths were non-pigmented. 
This is unusual, for according to the figures of Seiderer (4) 
72% of such tumors are pigmented. 

Parsons (5) refers to a melanotic sarcoma in the conjunc- 
tiva of the lower lid of a man aged 53 years reported by 
Ewetzki (6), and which was somewhat similar to the case I 
have reported. Two isolated pigment nevi occupied the 
border of the lid. Another case cited by Feilchenfeld (7) 
took the form of a round celled non-pigmented growth be- 
tween the tarsus and conjunctiva which invaded the Meibom- 
ian glands. In Mittendorf’s (8) case, which occurred in a 
woman 46 years of age, there were repeated small recurrent 
tumors, the preauricular and cervical glands being also in- 
volved. 

Sarcoma of the conjunctiva not infrequently develop from 
nevi, having their origin in some cases in small pigmented 
patches imbedded in the conjunctiva. Such patches should 
therefore always be regarded with suspicion for while rarely 
malignant before thirty years of age, they may become so 
later on. 

Lane (9), of Chicago, gives the notes of a case of sarcoma 
of the bulbar conjunctiva which originated from a pigment 
nevus occupying that position. Excision of the original 
mass was followed eighteen months later by the appearance 
of a moderately vascular, non-pigmented, typical spindle 
celled sarcoma upon the same site, with infiltration of both 
lids by the growth. Verhoeff and Loring (10) are very pessi- 
mistic regarding the malignancy of sarcoma affecting the 
epibulbar region, finding that 80% of such growths recur after 
removal, and in consequence advises enucleation in all such 
cases. Fuchs (11), de Schweinitz (12), Collins (13), and 
others, believe that the tough fibrous tissue of the sclera 
and cornea are protective against the invasion of such growths 
into the interior of the eye, and assert that in the early stages, 
at least, excision followed by radium treatment should suffice. 

Watzold (14) from an analysis made of nine cases, one of 
simple pigment spot, five of simple nevus, two of nzvus 
with malignant changes and one of markedly malignant car- 
cinoma, advocates removal of all nevi of the conjunctiva in 
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subjects over thirty years of age, and as much of the healthy 
tissue surrounding as possible, even though there are no 
signs of malignancy. He claims that experience shows it is 
most undesirable to remove a part of a growth for micro- 
scopic study and for diagnostic purposes. If there are signs 
of malignancy such as the involvement of a considerable por- 
tion of the palpebral conjunctiva, disease of the palpebral 
conjunctiva, metastasis by contact or erosion, an affection of 
the preauricular glands, or signs of iridic irritation, he advises 
enucleation, with possibly orbital exenteration, with the free 
removal of conjunctiva, subconjunctival tissue and glands. 
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A CASE OF KERATITIS PUNCTATA SUPERFICIALIS 
IMPROVED BY THE USE OF CONJUNCTIVAL 
FLAPS. 


By Dr. ALBERT L. BROWN, Cincrnnat1, 


R. STIRLING’S recent article in the September number 

of these ARCHIVES, 1925, prompts me to publish the 
notes and the procedure followed in a previously rather dis- 
heartening case of superficial punctate keratitis. The stim- 
ulus of this report was the hope of suggesting a method 
which was found to have merit. 


Mrs. F., zt. 28, presented herself on Nov. 12, 1924, with 
a history of a ‘‘recurrent keratitis’? (a name her previous 
physician had used) of three years’ standing. The attacks 
occurred approximately once every four or five months, 
the intervals becoming shorter recently, with intense photo- 
phobia, lacrimation, ‘‘feeling of sand in her eyes,’’ and 
swollen lids. She had had a general examination, upon 
which her tonsils were declared diseased and two teeth 
abscessed. The tonsils and the affected teeth were re- 
moved. Apparently these procedures had no effect, for she 
had a recurrence at an even shorter interval than before. 
Otherwise nothing else of importance was revealed. 
Ocular Examination.—Vision—O.D.+1.00 + .50 X 75= 
. OS. + .50 + .50 X 120 = The lids were 
slightly edematous, lid margins puffy and reddened. They 
were held almost approximated by the intense photophobia 
and irritation. The palpebral conjunctiva of both eyes was 
rather velvety and reddened. The bulbar conjunctiva was 
considerably injected and slightly chemotic. Each cornea 
was marked grossly by a fine, practically central, super- 
ficial haze, the epithelium being thrown into fine irregular- 
ities over these areas. Magnification revealed each area 
to be composed of fine dots, fairly discrete and superfi- 
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cial. There was no definite ciliary injection to be differen- 
tiated from the intense conjunctival engorgement. The 
lenses appeared clear. The fundi were hazily seen, but no 
gross lesions were visible. 

A complete résumé of the previous treatment was ob- 
tained from the patient, who was intelligent and most will- 
ing to codperate. This treatment consisted of atropine, 
yellow oxide ointment and occasional hot compresses, if 
comfort was promoted. Cocaine in oil was used for pain. 

A physical examination was again done, including com- 
plete blood chemistry, and estimation of metabolicrate. No- 
thing was revealed that was thought to affect the situation. 

The eyes were then treated with atropine and holocain, 
with the hope that the condition would subside and allow 
further investigation. After a week, no improvement was 
noticed, so the patient was sent to a hospital. Tincture of 
iodine was carefully applied to the areas involved, which 
left the centers of each cornea denuded of epithelium. A 
solution of holocain was used for pain. The eyes were ban- 
daged, and not opened for forty-eight hours. Upon the 
removal of the bandage the edema of the lids was found to 
have disappeared and there was a gloss over the areas of 
regenerated epithelium, with only a few scars visible. 

‘Vision on the following day, with the original correction 
was: O.D. 2%, O.S. 22. 

A week later the patient returned in despair, for she 
felt the annoying feeling ot sand and photophobia, which 
to her presaged another attack. I felt that the previous 
improvement was in a great measure due to the occlusion 
by bandage, so I considered that a procedure which en- 
hanced this act would be of added service. A conjunctival 
flap seemed to be indicated upon this basis, so after the 
epithelium was again denuded and tincture of iodine ap- 
plied, a large section of bulbar conjunctiva was undermined 
downward and laterally, and brought upward over the 
cornea and sutured about 5mm above the limbus. The 
eye was then bandaged. This procedure was carried out 
on the right eye only, to note a comparison. The patient 
was allowed to remain at home this time, with instructions 
to return in a week. In five days she returned, demand- 
ing that I treat the left eye, for the right felt comfort- 
able, and the left was becoming alarmingly irritated. She 
again went to the hospital, and both eyes were occluded. 
Ten days later the flaps were released and the cornez found 
to be intact, with only faint, diffuse scars. Vision then was: 
O.D. 2%, O.S. #$. She was followed from time to time for 
eight months, at which time she. developed a mild attack, 
with iridocyclitis and ciliary pain. She was given four 
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injections of 10,000 units of diphtheria antitoxin intra- 
gluteally on alternate days tor the iridocyclitis. A con- 
junctival flap was again adjusted over the cornea of each 
eye, after the iodine had been applied and the affected 
surface denuded of epithelium. Twenty-four hours after 
the first injection the patient was comfortable, and one 
week later the flaps were released, exposing the cornez as 
before. The vision had now been slightly affected, after 
this last attack, being O.D. 3%, O.S. #§, an impairment 
produced by an irregular astigmatism. 


For three weeks thereafter her eyes were quiet, with no 
sign of exacerbation. She then left for a distant state, and I 
recently received a letter about seven months since the last 
treatment, stating that about six weeks before she had had a 
few twinges in her right eye, and that as she thought she 
was due for another attack, she told her local doctor, in the 
place where she is now residing, the procedure which had 
been effective before. Without my knowledge the eye was 
bandaged for two weeks with a few local applications of 
atropine and holocain, and the attack subsided, without any 
more definite manifestations than are noted above. Since 


then there have been no further symptoms. 

The above facts seem to indicate that in this case at least, 
the flaps employed as an adjunct to a bandage were the means 
of affording great relief from attacks, but, of course, not per- 
manently curative. 


NEOPLASMS OF THE LACRIMAL GLAND, 
REPORT OF THREE CASES." 


By Dr. ADOLPH O. PFINGST, Loutsvitte, Ky. 
(With three illustrations on Text-Plate X.) 


ACRIMAL GLAND tumors at once suggest the name 
of Warthin, for our first accurate knowledge of the patho- 
genesis of neoplasms of the lacrimal gland dates back to 1901 
when Aldred Scott Warthin, Professor of Pathology of the 
University of Michigan (Arch. of Oph. 1901) published an 
exhaustive review of all of the cases of the kind in literature 
up to that time. The first authentic case of lacrimal gland 
tumor is accredited Fobricius Hildanus, who reported a 
successfully treated case in 1598. Since then quite a number 
of primary tumors of the lacrimal gland have been recorded. 
These early cases were classified according to their clinical 
course, as most of them were contributed to literature before 
the development of the compound microscope, and hence 
lack data as to their histological structure. In the main the 
clinical course of the early cases would indicate their benign 
nature. The first authentic case in which a microscopic exami- 
nation was made was reported by Becker in 1867. He de- 
scribed his case as an overgrowth of both glandular (adenoma- 
tous) and fibrous connective tissue (fibromatous). Even 
after that for a long time a majority of the published cases 
were reported without microscopic findings, or at least with 
but meager descriptions and hence considerable confusion 
has arisen regarding the pathology of these tumors. 
Warthin’s compilation in 1901 was the first of the kind 


* Read before the American Ophthalmological Society, Washington, 
May, 1925. 
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in literature and embraced 132 cases. They were de- 
scribed by the original observers under widely different heads, 
from simple hypertrophy to the malignant growths of both 
epithelial and a fibrous nature, and according to their diag- 
noses represented 44 varieties of tumor. Warthin concluded 
that the majority of the growths were mixed tumors and that 
they were of endothelial origin, identical with the slow growing 
mixed tumors of the salivary glands. He expressed the view 
that the new growths were peculiar to the serous variety of 
gland structure common to the lacrimal, the parotid and 
part of the submaxillary glands. He upheld the application 
of the term ‘‘endothelioma”’ to these growths as he concluded 
that they sprung from the flattened endothelial cells of the 
lymph spaces, although he admitted that the term was some- 
what misleading inasmuch as endotheliomata elsewhere are 
clinically of a more malignant nature than the growths of the 
lacrimal gland. 

In an endeavour to bring about a better nomenclature of 
tumors of the lacrimal gland, Warthin suggested that they 
be designated according to their structural characteristics and 
their histogenesis as myo-endothelioma, chondro-endothelioma, 
myo-chondro-endothelioma, etc. 

Haslinger (Arch. of Oph., Vol. 88, page 28) also upheld the 
theory of endothelial origin of tumors of the lacrimal gland 
and expressed the belief that a transition from the endothelial 

_cells into tumor cells is probable. 


S19 Tew years after Warthin’s report, Verhoeff (Journal of 


Med. Research, 1904) published five of his own cases of tumors 
of the lacrimal gland with detailed descriptions of the micro- 
scopic findings. Like Warthin he believed that most of the 
neoplasms of the tear gland are mixed tumors and that they 
are analogous to neoplasms of the salivary glands, but his 
views regarding the histogenesis of these growths did not 
coincide with Warthin’s. He controverted the theory of an 
endothelial origin and was able to demonstrate that these 
growths practically always spring from epithelial cells. As 
corroborative evidence of the epithelial origin he pointed out 
the close connection of the tumor with the lacrimal gland 
which is essentially an epithelial structure, also the presence 
in the parenchyma of gland-like lumina with lining cells and 
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ILLUSTRATING Dr. Apo_pH O. PrinGst’s ARTICLE, ‘‘ NEOPLASMS OF THE LACRIMAL GLAND; 
WITH REPORT OF THREE CASES.” 


Mixed tumor of lacrimal gland. Magnification 240 
diameters. 


Mixed tumor of lacrimal gland with normal eye 
to show comparative size. 


Adenoma of lacrimal gland. Magnification 300 
diameters. 
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the presence of a basement membrane beneath the marginal 
cells in the cylindromatous areas and further the presence in 
the neoplasms of cell-like masses containing pearls, Kerato- 
hyalin granules and prickle cells. A few years prior to Ver- 
hoeff’s report Z. C. Hinsburg (Mauclaire Soc. Anat., 1897) had 
discredited the endothelial origin of neoplasms of the salivary 
glands and had strongly maintained their epithelial nature. 

In 1914, R. E. Greeves (Royal Hospital, Oph. Hospital Re- 
ports, 1914) completed the bibliography up to that time by 
adding the 42 cases published in the 14 years following War- 
thin’s compilations. Practically all of these case reports 
included minute histological details of the removed tissues. 

Greeves suggested as a more rational classification of tumors 
of the lacrimal gland a division into two main groups—the 
mixed tumors and those tumors characterized by an over- 
growth of small round cells in the gland stroma which are now 
known as Mikulicz disease. He placed three types of tumor 
in his first group; first, that type in which gland tubules are 
found with scant amount of fibrous or myxomatous stroma, 
some lymphoid tissue, some flattened epithelium, some prickle 
cells and often cartilage. These tumors are usually sur- 
rounded by a rather dense capsule of white fibrous tissue, 
hence they are usually slow in their development. They are 
not associated with enlargement of glands and they have 
never been known to lead to general metastasis. They occur 
usually in adults. In the few cases which terminated fatally 
death resulted from spreading of the growth through the supra- 
orbital plate by pressure absorption. This type when re- 
moved shows no tendency to recur. Second, a type in which 
the stroma predominates; a stroma almost entirely myxoma- 
tous in character but containing some branching columns of 
epithelian-like cells. Third, a cyclindroma type which re- 
sembles microscopically adeno-carcinoma and which never 
has cartilage entering into its make-up. This type has little 
or no surrounding sheath and clinically is the most malignant 
of the three types. 

The cases of Mikulicz disease are apparently not neoplastic 
growths but are mere enlargements of the glands as a result of 
cell infiltration. 

Soon after Greeves’ publication other compilations were 
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made by Birch-Hirschfeld (Arch. f. Oph., 1915) and LaGrange 
(Traite des Tumeurs de l’eil, etc., Paris, 1914, page 610). 

The latest and a most comprehensive contribution to the 
subject of lacrimal gland tumors was made in 1922 by Dr. 
Laura Lane (Amer. Jour. of Opth., June, 1922). In her an- 
alysis of all the tumors of the lacrimal gland in literature she 
found that many of the recorded cases had been reported by 
several authors. By eliminating such duplicates and the 
doubtful cases she showed that 112 cases actually represents 
the total of lacrimal gland tumors reported since Warthin’s 
original compilation. By adding 15 cases overlooked by 
Warthin she was able to find all told in the entire literature 
256 authentic cases, showing that tumors of the lacrimal 
gland as compared to tumors elsewhere are relatively rare. 
It has been my good fortune to operate on three cases of neo- 
plasm of the lacrimal gland. The first of these cases was 
reported to the Southern Medical Association in 1918 (Jour. of 
Southern Med. Assn.). 


CasE 1.—A robust farmer, white, age 48 years, noticed 
the first symptoms referable to his left eye four years before 
applying for treatment, Sept., 1914. The eyeball was then 
turned slightly downward. This deviation gradually in- 
creased and after several months had become quite apparent. 
The patient then noticed that a small projecting mass could 
be felt by pushing the finger deep under the orbital edge 
close to the external angular process. This mass gradually 
became larger until the eye deviated considerably downward 
and became more prominent. It was this deviation of the 
eye that led the patient to seek medical advice, for he had 
noticed no other symptoms such as pain or diplopia. He 
has always had perfect health and gives no history of lues. 
Family histor. for tumors negative. 

When he applied for treatment there was only a very 
slight exophthalmus, but a deviation of the eye downward 
half an inch. Movements were limited in an upward direc- 
tion, especially in looking toward the temporal side. 

Upon palpating the orbit under the external angular 
process, a fixed mass could be followed as deep as the little 
finger could reach. It extended laterally from near the 
middle of the orbit to the external angular process. The 
mass was firm, seemed to have a smooth surface and had 
rounded edges. There was no glandular enlargement in 
front of the ear nor in the neck. X-ray examination showed 
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clear frontal sinuses and excluded an osseous growth. The 
interior of the eye showed more tortuosity of the veins than 
the right eye and some blur of the optic nerve edges. No 
appreciable change in the visual field. The right eye was 
normal: V. $#§. There was no enlargement of the other 
lacrimal gland or of any of the salivary glands. Wasser- 
mann examination was negative. 

A diagnosis of tumor of the lacrimal gland was made, 
operation advised and accepted. 

After preparing the field in the usual way and with the 
patient under ether anesthesia, an incision was made begin- 
ning at the junction of the middle and nasal third of the 
supra-orbital edge and following the rim to the external 
angular process or to a point a little below the level of the 
external canthus. The incision was made through the skin, 
fascia and muscle, and by careful dissection with scissors 
and forceps the tumor was exposed. It was grasped with a 
tenaculum and the mass was shelled out of its bed without 
difficulty by means of a periosteal elevator, leaving a clean 
surface under the roof of the orbit. Its relation to the 
lacrimal gland could not be determined. | There was little 
bleeding and this was controlled by packing with gauze. 
Deep interrupted sutures were placed, including the muscle 
tissue. The wound healed readily by primary union. The 
eye-ball receded, but marked ptosis was still present when 
the patient left the infirmary. When he was last seen in 
November, 1915, fourteen months after the operation, the 
ptosis had entirely disappeared, the eye having returned to 
its normal position. There was no evidence of a recurrence 
of the growth. ' Vision had returned to 2%. 

The tumor immediately after removal was a perfect oval 
with smooth surface and of firm consistency and measured 
3iX3x23cm. It weighed 13.5 grams. The specimen, was 
placed in 5% formalin and was given Dr. Leon Baldauf, 
then Professor of Pathology, University of Louisville, 
Medical Department for microscopic examination and I 
am indebted to him for the following report:* 

“Sections of the tumor were stained with hematoxylin 
and eosin. They include the capsule, which is made up of a 
rather dense connective tissue showing some hyaline trans- 
formation and very few nuclei. Beneath this capsule are 
a number of gland-like structures, evidently compressed 
and lined with a single layer of cuboidal epithelium. These 
epithelial structures are imbedded in a firm connective 
tissue stroma which has also undergone some hyaline change. 
The stroma lying within is rather loose, the spaces between 
the fibers containing a finely granular material staining 
with hematoxylin. The connective tissue here, while it has 
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the appearance of myxomatous tissue, is probably an edema- 
tous connective tissue. Sections of a rather large vessel 
here show some proliferation of the sub-endothelial tissue. 
In the rather loose mass of connective tissue already de- 
scribed a few dense strands of connective tissue are visible 
stained with eosin. Within this stroma are a number of 
spaces surrounded by a double layer of cells showing round 
to oval nuclei which stain rather deeply. Within these 
spaces are to be found masses of a finely granular material 
which take a faint stain with eosin. The stroma separating 
these gland-like structures is rather cellular, while in many 
places the spaces are practically united by cells similar to 
those lining the spaces. The tissue here and there shows 
much less stroma and presents a decidedly cellular appear- 
ance made up of cells which are infiltrating in every direc- 
tion, having lost their glandular arrangement. Nearer the 
center of the tumor the glandular arrangement reappears; 
the stroma, although cellular, becomes more abundant and 
the double layer of epithelium presents an inner endothelial 
lining. Here the cellular elements begin to change and 
instead of the cells with round and oval nuclei we have a 
decided spindle-shaped appearance. The colloidal-like ma- 
terial in the gland-like lumina has here taken on a rather 
concentric arrangement resembling very much corpora 
amylacea. These masses for the most part take the eosin 
stain while a few take a deep hematoxylin stain, evidently 
due to a calcareous change. At the outer edge of section a 
small mass of typical hyaline cartilage is visible. Micro- 
scopic diagnosis—Mixed tumor of the lacrimal gland. 


CasE 2.—Male, white, age 64, railroad yardman, apparent- 
ly in splendid physical condition. Was first seen Feb. 10, 
1918. He gave the history that his left eye had been some- 
what prominent for two years or more and that it was turned 
downward. For quite a while he saw objects double. As 
the vision of the affected eye became dim he no longer saw 
double. He at no time suffered pain. General health had 
always been good. No history of lues: family history for 
tumors negative. 

Upon inspection ptosis of the left upper lid was quite 
apparent. There was quite an exophthalmus, the eye ball 
being displaced downward and inward. Movements up- 
wards and outwards were quite limited. By palpation a 
large firm mass could be outlined in the orbit at a point 
corresponding to the left lacrimal gland. It seemed fixed 
and deep into the orbit and almost half way across the orbi- 
tal cavity. X-ray of the accessory sinuses and cranial 
bones revealed nothing noteworthy. Blood Wassermann 
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negative. Ophthalmoscopic examination revealed a neuro- 
retinitis of the left eye. The other eye was normal. No 
enlargement of the other lacrimal or of the salivary 
glands. Functional examination, right eye, $$; left eye, 
fingers at 10 feet. Visual field measurements unsatisfactory. 

On Feb. 14th, 1918, under general anesthetic, the tumor 
was exposed through bone resection of Kroenlein. A large 
growth with smooth but rather uneven surface was found 
under the orbital roof apparently adherent to the bone. 
The mass was readily peeled out of its bony fossa with 
little loss of blood by means of a periosteal elevator. The 
removed tumor was irregularly oval, measured 4.0 x 3:35- 
x 3.0 cm and weighed 14.3 grams. It had a yellowish color. 
The surface was smooth. It was placed in 5% formaline so- 
lution and referred to Dr. Graves, University of Louisville, 
for a microscopic diagnosis. 

The case made an uneventful recovery. Four weeks 
after the operation the operated eye had apparently returned 
to normal. There was a very slight ptosis, no proptosis 
and free rotation of the eyeball in all directions. Vision 
2%. Outlines of the optic nerve still somewhat blurred. 
This patient did not return to the clinic and it was impossi- 
ble to trace him, hence my inability to furnish a report of 
the ultimate outcome of this case. 


Pathological Report: Dr. Graves: The specimen consists of 
a firm encapsulated mass ovoid in shape. Its cut surface 
appears gray and firm with slightly granular appearance. 
Twelve microscopic sections from different parts of the tumor 
show essentially the same structure everywhere. There is a 
fairly thick, dense fibrous capsule surrounding a tumor made 
up of unusual epithelial cells supported with a moderate 
amount of connective tissue stroma which varies greatly in 
its relative amount in different portions. This stroma in 
places appears lilac colored and rather loose, as if it contained 
a small amount of mucin. In some places it is moderately 
infiltrated with lymphocytes or plasma cells and sometimes 
eosinophiles. The tumor cells are small, closely packed to- 
gether and have round to oval, fairly sharply outlined, pale 
nuclei. Some of these are in solid masses, but others are 
arranged about glandular lumena. In these glandular struc- 
tures they are arranged in from one to several layers about 
spaces which contain a hyaline, brightly eosin stained substance 
which appears like colloid. No mitoses are found anywhere. 
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Microscopical Diagnosis—Adenoma. 


CasE 3.—Male, white, age 53, well-developed; was first 
seen on February 10, 1921, when he gave the history that 
for four months or longer the left eye was somewhat promi- 
nent. In the beginning he had momentarily seen objects 
doubled on several occasions. In the last five or six weeks 
the forward position of the eye had perceptibly increased 
and a deviation downward had been noted; also a drooping 
_ of the upper lid. The eye had watered considerably and 
there had been a burning sensation of the lids but no pain. 
Vision had apparently not changed. General health has 
been good until year ago. Since then he has had frequent 
pains in the joints of the extremities and has undergone 
several nasal operations in the hope of finding relief. He 
has worn glasses for reading for thirty years or longer and 
for distance (bifocals) for ten years. No history of venereal 
disease. Family history for malignant growths or other 
tumors was negative. 
Examination revealed swelling with some redness and 
slight edema of the left upper eyelid and considerable droop- 
ing of the lid. Exophthalmus was marked; no lateral devia- 
tion apparent, although there was an inability to move the 
eyeball outward much beyond the median line. Efforts to 
rotate the eyeball in that direction caused horizontal 
diplopia and slight pain. With the finger a tumor mass 
could be felt just under the roof of the orbit, extending from 
the external angular process to a point beyond the median 
line of the supra-orbital edge. The mass extended too deep 
into the orbit for the finger to determine its antero-posterior 
diameter. X-ray of nasal accessory sinuses revealed no 
pathology; the bones of the skull also showing no abnor- 
mality. Blood Was:ermann was negative. 
Ophthalmoscopic examination revealed no pathology; 
retina and nerve normal. The right eye was normal. 
. Subjective éxamination revealed normal vision in the right 

eye with correcting lenses (1.5 D.c. axis 30°) and #$ in left 
(—1.5 D.s.). Visual fields for form and colors normal. 
With colored glass an oblique homonymous diplopia was 
readily determined (horizontal deviation of 6 degrees, verti- 
cal 4 degrees): 

Operation on March 22, 1921, under gas and ether anes- 
thesia. Brow shaved; long incision along edge of brow down 
to periosteum extending from middle of orbital edge to outer 
canthus. Careful dissection with forceps and scissors and 
small periosteal elevator. The tumor protruded along 
with the accessory lacrimal gland. The mass had irregu- 
lar smooth surface and was a yellowish-pink color. It was 
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grasped with a tenaculum and dissected from above down- 
ward. As it extended beyond the median line laterally 
and deep into the orbit it was removed with some difficulty. 
It appeared to be in close apposition to the eyeball, resting 
on it as a hood. Considerable bleeding followed removal. 
Deep cat-gut sutures (interrupted) including muscular 
structure were placed and silk skin sutures. The removed 
mass was 2 inches long, 1} inches wide (from before back- 
ward) and varied in thickness (vertical diameter) from 4 inch 
to an inch. Weight 3 drams and 2 grains. It had some- 
what cocked hat shape (concave surface down). The speci- 
men was placed in 5% formaldehyde solution and given 
Dr. Stuart Graves, Professor of Pathology, University of 
Louisville, for microscopic report. 

On the third day after operation two sutures at temporal 
end of incision had to be removed, owing to suppuration, 
and gauze inserted. Wound closed without further trouble 
in two weeks. Year after operation, movements of the eye 
in every direction; lid still droops though not as it did before 
operation. Vision in right eye, #§: left 38. With colored 
glass before one eye, no diplopia. 

Microscopic Report—Dr. Graves: There is no evidence 
of glandular structure. Throughout the tumor consists of 
masses of small round cells supported by scanty, delicate 
connective tissue stroma. Along one side a thin fibrous 
tissue capsule can be seen, but there are no lymph sinuses. 
In peripheral portions discrete segments of voluntary muscle 
fibers can be made out, surrounded by tumor cells. Most of 
these are cut tangentially, but deeper in tumor cross sec- 
tions of similar fibers can be seen. Study with oil immersion 
lens reveals a mass of small round cells without any par- 
ticular relation to each other. They appear like small 
lymphocytes or plasma cells, having round nuclei with dis- 
tinct chromatin granules and pale, scanty, non-granular 
surrounding cytoplasm. An occasional cell is larger, with 
proportionately more cytoplasm and a little larger nucleus 
eccentrically placed. Stroma is in form of delicate con- 
nective tissue threads. There are few vessels and those 
mostly of capillar type. Microscopic Diagnosis—Slowly 
growing lymphoblastoma (Lymphoma). 

Examination in March 1925, three years after operation, 
showed a slight ptosis on the operated side; no proptosis and 
no deviation of the eyeball. Free rotation in all directions; 
no diplopia elicited with colored glasses. Vision in each 
eye with correcting lenses #4. 


Confusion in the nomenclature of lacrimal gland tumors 
may be ascribed to the fact that these neoplasms are named not 
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alone from the nature of the tissue entering into their make- 
up, but also from the arrangement of the tissue (cylindroma) 
from their histogenesis and from their clinical course. The 
histogenesis of neoplasms of the lacrimal gland which has 
maintained considerable controversy has, even now that the 
theory of their endothelial origin has practically been aban- 
doned, remained unsettled. While the mixed epiblastic and 
mesoblastic origin of these tumors is now generally accepted 
some pathologists (Krompecher and others) interpret their 
development as of purely epithelial origin and account for the 
mucoid and cartilaginous tissues in a metaplasia of the epithe- 
lial structures. 

The term ‘“‘mixed tumor”’ which is applied to the great 
majority of these growths, originated from the fact that they 
represent a complex structure that has in its make-up such 
elements as fibrous and mucoid tissues, and hyaline cartilage 
which would indicate a mesodermal origin and gland tubules 
and masses of cells which would indicate an epithelial origin. 
They are identical in their microscopic make-up with the fibro- 
epithelial growths of the parotid and submaxillary salivary 
glands, which, according to Wood (Annals of Surgery, 1904) 
represents 95% of the tumors of the salivary glands. The 
histological structure may vary greatly even in different 
portions of the same tumor. The complicated make-up would 
rather indicate that the growths do not take their origin from 
developed gland structure but from cells which have become 
misplaced from their normal relations during embryonic devel- 
opment. Lacrimal gland tumors do not develop outside the 
gland proper as has frequently been observed in tumors of the 
salivary glands, but develop as autochthonous growths and 
frequently displace some or all of the normal gland structures. 

It would seem that the proper nomenclature of lacrimal 
gland tumors should be based solely on their microscopic 
make-up. While evidence is conclusive that the great ma- 
jority of tumors of the lacrimal gland are made up of hetero- 
geneous tissues of probable ectodermal and mesodermal origin 
and hence must be regarded as mixed tumors, yet it has been 
shown that the parenchyma in some of the growths is made up 
largely of one predominating structure. In such cases the 
nature of the prototype cell should decide the species of the 


tu 
Ww 
n 
v 
¢ 
1 


Neoplasms of the Lacrimal Gland. 149 


tumor. For example, in the second case of this report in 
which the epithelial parenchyma is predominant, and in which 
the white fibrous connective tissue stroma, blood vessels and 
mucoid tissue is in proportion as these tissues are found in 
normal gland make-up, a microscopic diagnosis of adenoma 
was made. 

Marchand believes that the epithelial lined tubes are anala- 
gous to the normal scini and that the ectodermal cells pro- 
duce the fibers and other intercellular substance while other 
pathologists look upon the cellular parenchyma as the result of 
proliferation of the basal cell within the gland. These epithe- 
lial structures often develop in only a portion of the neoplasm 
and hence are in such cases part of a mixed tumor, but where 
they pervade the entire tumor mass as it did in my second case 
adenoma would seem the more fitting term to apply to the 
growth. According to Mallory an adenoma is an epithelial 
tumor in which cells line gland-like depressions or cavities in 
the stroma. These tumors are more prone to malignancy 
and when they invade surrounding tissue or form metastases 
are termed ‘“‘adeno-carcinoma.”” The adenomatous growths, 
owing to the arrangement of the cells in anastamosing cords, 
tubes and larger masses of epithelial cells, have by some been 
designated cylindromata, a term which signifies only the cell 
arrangement and which adds to the confusion of the nomen- 
clature and hence should be abandoned. 

Axenfeld has demonstrated the presence of adenoid or 
lymphoid tissue in some normal lacrimal glands, hence we 
can readily conceive of the development of a lymphoid growth 
from this tissue. Lymphomata may grow slowly or they may 
develop quite rapidly, the tissue in such cases frequently 
showing mytotic figures. A rapidly growing tumor may readily 
destroy the landmarks of the normal gland. In our third 
case the growth evidently emanated in misplaced embryonic 
lymphoid cells in the lacrimal gland and in its rapid de- 
velopment destroyed all evidences of normal lacrimal gland 
structure. Many sections were made at different parts of this 
tumor and nothing found but lymphoid tissue with delicate 
connective tissue stroma. 

True lymphoma of the lacrimal gland as represented by 
this case occurring as pure neoplasms are extremely rare. They 
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should not be confounded with the condition first described by 
Mikulicz in 1888 (Berlin Kl. Wochenschrift, 1888) characterized 
by a non-imflammatory and non-painful enlargement of the 
lacrimal glands of unknown bacterial origin and with no 
apparent systemicinvolvement. The enlargement in Mikulicz 
disease is brought about by an infiltration of the interstices of 
the gland structure by leucocytes with small nuclei and 
occurs in one or usually both lacrimal glands, and as a rule 
is associated with a similar enlargement of one or more of the 
salivary glands. These lymphatic hyperplasias are believed 
by many to be related to the leucemias. 

Purely round cell carcinomas of the lacrimal gland without 
a trace of the component tissues of the mixed tumor have been 
described but are extremely rare. Sarcoma of the lacrimal 
gland has not been reported. 

In their clinical course tumors of the lacrimal gland vary 
considerably, although in most instances they are very slow in 
their early development, a long period of inactivity preceding 
the active development. In some instances after a period of 
rapid development the neoplasms may progress steadily and 
uniformly from their incipiency. Their slow development can 
most likely be ascribed to the fact that most of these tumors 
have a distinct capsule of dense white fibrous tissue. 

Tumors of the lacrimal gland are observed mostly in those 
past middle age. No doubt they have their beginning earlier, 
but owing to the slowness of their growth and the absence of 
symptoms they escape observation until they reach consider- 
able size and cause exophthalmus. The average size of the 
cases which have come to operations is about that of a pigeon’s 
egg, although some have attained the size of a hen’s egg. In 
several instances cases have been reported in which in addition 
to the main growth several smaller tumors were found adjacent 
to it. Most of the growths have a nodular surface and a firm 
consistence. Some few instances there is a history of early 
pain. Some complain of transitory diplopia and some of 
blurred vision. Later vision may become quite defective, 
either the result of pressure of the tumor on the cornea with 
resulting high degree astigmatism, or from papillitis, hyper- 
emia, of the papilla or of atrophy of the nerve. The defect in 
vision aids the patient in suppressing the displaced image, 
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thereby overcoming diplopia. Unless vision in the defective 
eye is very poor diplopia can be elicited with the colored glass 
before the good eye. 

A clinical division of the tumors of the lacrimal gland into 
benign and malignant cannot well be made, for although the 
opinion prevails that these growths are usually of a benign 
nature they are practically all potentially malignant—the 
malignancy in many instances asserting itself late in their 
course in a rapid development. 

H. Heineke (Klinik der bosdrtigen Geschwiilste, Zweifel & 
Payr, 1924, page 764) makes the assertion that from 25 to 30 
per cent of mixed tumors of the salivary glands are malignant. 
Lane has found recurrence in 20% of 95 cases of lacrimal 
gland tumors. In the cases which Lane could follow to their 
ultimate outcome, 12% succumbed to the disease, 7 of them 
from metastasis. Birch-Hirschfeld’s figures of 9 deaths in 44 
cases or 19% of tumors of the lacrimal gland are in accord 
with these figures. He is of the opinion that surgical inter- 
ference, unless accomplishing complete removal of the neo- 
plasm in capsule, increases the tendency to malignancy. 
Sattler (Zweifel & Payr) also speaks of the frequency of re- 
lapses after removal of tumors of the lacrimal gland. Most 
of the relapses were observed within a year after removal of the 
tumor, although numerous cases with late recurrence have 
been reported, H. Knapp having observed a case of recurrence 
15 years after removal. |It is conclusive that early and com- 
plete removal of the entire tumor mass with retention of the 
eyeball is the treatment indicated in tumors of the lacrimal 
gland. The method of removal depends on their size, as 
growths of considerable size can readily be removed through 
an incision along the orbital edge with little or no resulting 
deformity—the more formidable cone resection of Kroenlein 
would infrequently be indicated. In very large tumors the 
Kroenlein operation, by virtue of a freer exposure, offers the 
advantage of allowing a cleaner dissection. Attention has 
been called to the fact that no case of recurrence has been re- 
ported following removal by the Kroenlein operation. How- 
ever, as these cases represent but a very small proportion of the 
operated cases it is too early to draw conclusions regarding this 
question. 
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SEROUS TENONITIS. 
By Dr. G. N. BRAZEAU, MitwavKEE, Wis. 


T has been my good fortune, in the last two years, to see and 

follow to their recovery, two cases of tenonitis. The first 
of these was reported in the July number of the ARCHIVES OF 
OPHTHALMOLOGY. It was of unusual severity and duration be- 
sides being complicated by bilateral papilleedema. The pa- 
tient was a man thirty years of age. The second case I wish to 
report occurred last May ina young girl seven years old. The 
child had not been well for some time previous to suffering 
from this disease. Being subject to recurrent attacks of ear- 
ache Dr. B. P. Churchill removed her tonsils and adenoids. 
About a month later she awakened during the night crying 
from pain in her left eye. The following day I was called in 
consultation and asked to take charge of the case. The first 
examination was unsatisfactory because of the irritability of 
the child. Having become more composed by the morrow I 
was able to differentiate between a suspected retrobular abs- 
cess and tenonitis. The left eye and the corresponding side 
of the face were very much swollen and of a bluish red color. 
Palpation of the cedematous area elicited no pain though it 
pitted on pressure. The eyelids were opened with considera- 
ble difficulty; the ball showed only slight prominence from the 
normal with only a trace of chemosis. A tentative diagnosis 
of probable tenonitis was made and salicylate of soda pre- 
scribed together with hot applications to the affected area. 
Improvement began at once and by the following morning the 
cedema had considerably lessened. By the third day and as 
the child began to open her lids she told her mother that she 
had two heads. Soon thereafter the right eye and that side 
of the face became affected in the way the left one had though 
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to a much lesser degree. The diagnosis was confirmed and 
in something like ten days time recovery was complete. Since 
Solberg’s time, tenonitis is generally accepted as meaning an 
inflammation of the capsule destined to facilitate the move- 
ments of the eyeball. Injections of Prussian blue into this 
serous cavity does not delay in fusing into the areolar sub- 
conjunctival tissue and to cause a true chemosis about the 
cornea and in the two fornices especially the inferior one. 
Since the capsule and the cellular sheath of the optic nerve 
become as one, the colored fluid follows the course of this sheath 
almost up to the optic foramen without however penetrating 
it and entering the cranial cavity. All pathological collections 
in Tenon’s capsule follow the same course save for the short 
time necessary for them to penetrate the episclera to reach the 
subconjunctival tissue. Because of this interval of time, we 
are enabled to differentiate, in a surgical sense, between tenon- 
itis and a fracture of the skull with ecchymoses, or from direct 
trauma to the lids, or to the eyeball from a strabotomy. This 
lapse of time necessary to the production of a chemosis is 
proof that the fluid comes from the retrobulbar sac. The 
absence of communication between it and the cranial cavity 
by way of the optic foramen destroys all hypotheses concern- 
ing the propagation of a panophthalmitis or a thromphlebitis 
by this route. The ophthalmic vein entering directly into the 
cavernous sinus seems a better explanation of this mode of 
infection. Bonnet cleatly demonstrated the possibility of 
enucleating the eyeball without entering the retrobulbar cavity 
or space. Tenon’s communication to the French Institute 
in which he announced his discovery of the capsule which now 
rightfully bears his name was a splendid contribution to oph- 
thalmology. Therefore it seems proper that I quote the most 
important chapter of this celebrated manuscript. ‘The dis- 
covery of the aponeurosis, which I am about to describe to 
you was attended with great difficulties, for had not many 
celebrated anatomists failed before me, in spite of their many 
researches. ~ The aponeurosis is proper to the optic nerve, the 
eyeball and the lids. It acts as a covering for the eyeball, 
suspends this organ to the anterior opening in the orbit and 
attaches it to the lids. Passing from the eyeball it lines the 
palpebral conjunctiva and accompanies it to the tarsal liga- 


q 
i 
i 
e 

2 

| 


154 G. N. Brazeau. 


ments whence it goes to the convex side of the tarsal cartilages. 
The conjunctiva lines their concave side. Resembling the 
conjunctiva in color and structure but not in thickness, the 
aponeurosis is firmly attached to the optic nerve at its entrance 
in the eyeball. The union to the sclera is much more firm 
posteriorly than anteriorly. The aponeurosis offers a passage 
for the tendons of the recti and the oblique muscles and a 
sheath to the superior rectus. 

Having reached the insertions of the abductor and adductor 
muscle, the aponeurosis, before lining the conjunctiva, spreads 
out in the form of two expansions, one each side of the eyeball 
where they firmly anchor this organ to the internal and external 
angles of the orbit. These expansions are formed by the com- 
ing together of those parts of the aponeurosis which pass one 
above and the other below the eyeball.”” Motais succeeded 
in completely isolating the endothelial lining of Tenon’s space 
thereby proving the real presence of such a membrane. 
Comments: Case No. 1 was as alarming in appearance as 
case No. 2 was mild. Recovery in these cases is usually un- 
eventful. Some go on to suppuration with its direful results. 


Tenonitis usually attacks a person in early adult life. The 
youngest case that Panas reported was twenty, mine was seven 
years old. Rheumatic and arthritic diatheses are supposed 
to be at the bottom of these cases as Malgaigne so cleverly fore- 
saw, and they respond remarkably well to salicylate of soda. 


ON THE USE OF THE SLIT-LAMP IN THE DIFFER- 
ENTIAL DIAGNOSIS BETWEEN GLIOMA AND 
PSEUDOGLIOMA. 


By Mr. T. HARRISON BUTLER, BrrmincHam, ENGLAND. 


(With three illustrations on Text-Plate XI.) 


OME years ago Mr. St. Clair Roberts of Worcester pre- 
sented to a Meeting of the Midland Ophthalmological 
Society held at Dudley three cases for diagnosis, three child- 
ren suffering from a condition of the eye which might have 
been glioma or pseudoglioma; let us call them A, B, and C. 
The members of the Society were practically unanimous that 
A was a glioma, B was certainly a pseudoglioma, and that C 
was a doubtful case. All were enucleated: A was an innocent 
inflammatory state, B was a glioma, and C was a glioma. 
This episode shows the great difficulty in coming to a con- 
clusion. It is essential to be absolutely certain that the white 
reflex in a child’s eye is but the result of a meningococcic in- 
flammation before we decide to wait and see, because once the 
tumor has gained access to the optic nerve or has penetrated 
the globe death is as certain as night follows day, whereas an 
early enucleation is in the large majority of cases a permanent 
cure. Some eighteen years ago I removed both eyes at one 
sitting from the child of a prominent citizen. Today that 
child is a useful well-educated member of society. Inthe same 
week I saw another case of bilateral glioma. Enucleation 
was refused. Some months later I was asked to visit a cot- 
tage to see the child whose condition was truly pitiable. From 
each socket sprang a large fungating bleeding mass the size of a 
large orange. Having regard to the difficulty in diagnosis and 
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the penalty of a mistake most surgeons remove the eye in all 
cases in which there is the remotest shadow of doubt, with 
the result that our museums are crowded with rows of bisected 
eyes showing the vitreous cavity filled with a smooth white 
jelly-like mass, the typical pseudoglioma. I have a row of my 
own. The question will be asked: “why not? It is not fair 
to take the slightest risk in a matter so serious.’”’ At present 
there is no answer to the question. We are compelled to re- 
move eye after eye, although we may know that in some cases 
the chances that they contain malignant tumors is almost 
negligible. It is a terrible thing to have to tell a mother that 
her child’s eye, perhaps both eyes must be removed, and who 
can blame her if she seeks other and perhaps smoother prophets. 
Any method which can help us to solve this terrible riddle, 
to escape from the dilemma, will lighten one of the greatest 
responsibilities of our profession. Can the slit-lamp help us? 
I think that it can, that here and there a case that is really 
doubtful, one where we feel compelled to excise the eye 
against better judgment for fear of a tragic mistake, will be 
lifted from the doubtful category into the inflammatory group, 
and that occasionally an expert slit-lamp examination of an 
eye will enable us to say: “this eye is as far as human knowl- 
edge can decide suffering, not from a glioma but from an in- 
flammation, and we may safely watch it.’”’ One may say, 
why take even this trivial risk, the eye will eventually shrink 
and in any case will be blind? Quite so, but few mothers will 
object to the removal of a shrunken, perhaps painful eye. 
There is and must be a border line for every surgeon; above 
the line he removes the eye below it he holds his hand: 
the only difference is where each places his line. Wherever 
the threshold the slit-lamp will I feel sure transport a few pa- 
tients from the outer darkness to the light within. But I 
would emphasize the necessity that the decision shall be made 
by one who is as expert with the slit-lamp as the trained 
ophthalmic surgeon is with the ophthalmoscope, or the skilled 
pathologist with the microscope. The mere possession of a 
slit-lamp confers no grace to the owner, and only danger to 
the patient. 
The following case illustrates the value of the slit-lamp in 
these cases. The fact that the verdict of the instrument was 
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not acted upon accentuates the necessity for increased skill 
and knowledge of the new method. Up to the present none 
has examined a sufficient number of cases of glioma with the 
slit-lamp to be able to state with conviction that the delicate 
evidences of inflammation afforded by the microscope are 
entirely absent in true glioma. 


Desmond Coleman, aged two years eight months, came to 
the Coventry Hospital on May Ist, 1922. He had a con- 
vergent squint of 5 degrees. The eyes were dilated with 
atropine and glasses were prescribed, plus 1.5 in each eye. 
The fundus at that time was normal. 

He was not seen again till December 17th, 1924, now 
aged five years. 

Three weeks previously the child had complained of some 
irritation of the right eye which was blood-shot. 

Focal Illumination with a half-Watt lamp showed deep 
in the eye a dead white mass filling the whole field of vision. 
There was one small posterior synechia. 

The Ophthalmoscope. There is a solid looking retinal de- 
tachment on the nasal side showing normal retinal vessels. 
Centrally there is a white mass in which are holes through 
which a red reflex from the choroid is seen. The ophthal- 
moscopic picture is seen in Figure 1. 

Slit-Lamp Examination. White cells are seen circulating 
in the anterior chamber. The lens is normal. The retro- 
lental space is full of cells. The vitreous is degenerated and 
is infiltrated with cells. A white flocculent mass of pyra- 
midal form comes forward till centrally it is close to the lens. 


Dr. Francichetti, Professor Vogt’s First Assistant, was on a 
visit to England in Dec., 1924, and he very kindly examined 
the patient for me with the slit-lamp and confirmed my findings. 

We agreed that the case was almost certainly inflamma- 
tory, but whereas there was a shadow of doubt, it was wise 
to remove the eye. The case was subsequently seen by Mr. 
O. G. Morgan, at the Royal Westminster Ophthalmic Hos- 
pital, and he also recommended enucleation. The eye was ac- 
cordingly removed. Bisection showed that the retina was 
detached and contained a large cyst. There was no sign of 
any tumor growth. 


I sent the sections to Mr. Humphrey Neame who reports as 
follows :— 
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The section shows a mild degree of iritis, complete detach- 

ment of the retina with a mass of young fibrous tissue in front 
of it on one side in contact with the ciliary body. In the same 
situation the pars plana of the ciliary body contains two small 
nodules of round celled infiltration. At the back of the eye 
there is a layer of coagulated material behind the choroid. 
There is nothing in the least suggestive of new growth in this. 
The mass behind the choroid is probably albuminous exudate, 
the result of inflammation of which there is the definite evi- 
dence referred to above. 

A section of the whole eye is figured in Figure 2. 

The slit-lamp picture is shown in Figure 3. 

Remarks. The history of the case, the presence of a mild 
iritis, and the fact that the slit-lamp showed that there was a 
definite cyclitis, all spoke for the innocent nature of the case, 
and a diagnosis was made of pseudoglioma. If faced with a 
similar case I should be tempted to wait and watch, but before 
doing so I should wish to have the opportunity of examining 
examples of true glioma to satisfy myself that in these cases 
there are no cells in the aqueous either in the anterior cham- 
ber or in the retrolental space. In general these young child- 
ren are perfectly docile at the slit-lamp, but if necessary it is 
possible to anzsthetize them with ether for the examination. 


A nurse holds the body of the child on the chair while another 
holds the head in position. 
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ON THE DIAGNOSIS OF INTRAOCULAR TUMORS. 


By Dr. E. E. BLAAUW, BuFFALo. 


Discussion AT MEETING N. Y. STATE MEp. Soc., SYRACUSE, 1925. 


HE diagnosis of an ocular tumor is usually simple, but 
may be most difficult, or even remain problematic. A 
careful analysis of each case is very important. Diminution 
of sight seldom appears suddenly, yet we meet patients who 
are not observant, and who, at some inopportune moment 
notice that they are blind, or nearly blindin oneeye. Aurand, 
(Soc. d’Opth. de Lyon, June 16, 1924) mentioned the history 
of a man 74 years of age, in whom a large sarcoma of the 
choroid had developed without apparent trouble, and who 
was first seen during an attack of secondary glaucoma. 

The development of a tumor provokes a retinal detachment, 
but there is no constant relation between the size of the tumor 
and the extent of the detachment. As a rule we expect to 
find increased ocular tension, but even in the absence of sec- 
ondary changes, we may find a normal or subnormal tension. 
Secondary changes which have this effect may be due to 
mechanical interference with the blood supply, or to serious 
nutritional disturbances causing shrinking of the vitreous 
body, or perforation of the globe. 

.. The diagnosis is corroborated by the ophthalmoscope, by 
palpation, and by inspection. Inspection sometimes reveals a 
prominent dark colored branch of the anterior ciliary vein in 
the conjunctiva opposite the site of the tumor. A segment of 
the iris may show distended blood vessels near the pupillary 
border, which first become visible by slit-lamp illumination. 
We also find, from time to time, deposits on Descemet’s mem- 
brane, which come and go. Very fine cloudy deposits of fibrin — 
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were seen in two cases of sarcoma. These were also present on 
the anterior lens capsule (Handman), while in a case of large 
solitary tubercle at the posterior pole of the eye a few 
small, grayish-white precipitates were found at the corneal 
center, which disappeared two months later. This was a 
case in which a grayish-white tumor was found in the macular 
region, over which were tortuous vessels, but no shadow on 
transillumination. The tumor increased in size very rapidly, 
and on its anterior surface small vascular circumvolutions 
with hemorrhages appeared. Von Pirquet was negative, and 
there was no temperature elevation after tuberculin. 

In melanosarcoma of the iris, either primary, or when it 
has proliferated from behind the ciliary body, not infrequently 
round pigmented tumor cells are found in the aqueous or on 
the surface of parts of the iris free from the sarcoma, or in the 
chamber angle, or on Descemet’s membrane. The slit-lamp 
will differentiate between a tumor of the iris and a common 
melanoma. (G. Wildi: Ein Fall von Melanosarcoma iridis, K. 
M. f. A., vol. 73, 1924.) Transillumination should always be 
done. The light source may be placed on the sclera, or the 
light may be thrown into the pupil, but only positive findings 
are of value (shadow). For transillumination of posterior 
tumors Hertzell and Langenhans placed a strong light in the 
post-nasal cavity, while others increased the intensity of the 
illumination. It is however, doubtful whether this is an ad- 
vantage, because when the light becomes too intense it may 
pass through a small or slightly pigmented tumor or flat 
sarcoma with a thickness of less than two millimeters. 
Lancaster places the light within Tenon’s capsule, but his 
procedure does not seem to have impressed the profession. 

-The advisability of a puncture has been variously consid- 
ered. The older members of the profession think it dangerous, 
while Handman advocates aspiration of the subretinal fluid, 
which often shows malignant cells. In cases of doubt be- 
tween an inflammatory process and a neoplasm, Salvati (of 
Alexandria) punctured the anterior chamber and examined the 
cells. He described the case of a two-year old child with 
congenital cataract in each eye, and a large brilliant white 
spot with indistinct margins (a bords flous) in whose aqueous 
he found large nucleated cells which resembled glioma cells: 


I 
é 
1 


| 


On the Diagnosis of Intraocular Tumors. 161 


and that of a man, 45 years old, with extensive retinal detach- 
ment. This man had contracted syphilis at the age of 25, 
and had been treated for it. In his aqueous round pigmented 
cells were found. A diagnosis of sarcoma of the choroid was 
made (Ann. d’Ocul., Sept. 1924). Local pressure over the 
tumor area with a probe may reveal greater resistance, though 
this may be difficult to determine. During artificial dilata- 
tion of the pupil the segment of iris over the tumor may remain 
incompletely dilated. 

Iridocyclitis, serous retinal detachment, vitreous hemor- 
rhage, gumma, solitary tubercle, and absolute glaucoma have 
all been mistaken for sarcoma of the choroid. Choroidal de- 
tachment with increased tension, without tumor, may de- 
velop from exudates following stasis, vascular or inflammatory 
changes (Fleischer, K.M. f. A., vol. Ixvi). 

It is known that some tumors may give rise to iridocyclitis 
or uveitis often of a fulminating type, with much pain, fever, 
vomiting, marked swelling and high tension. The pupil is 
often found large, and a reflex from the fundus may be ob- 
served. When, however, the view within the eye is obscured 
by cataract, cyclitic exudate, detached retina, hemorrhage, 
or by any other cause, and the eye shows a more or less phthisi- 
cal condition, we will hardly be able to make a diagnosis. The 
panophthalmitic form can only be recognized on microscopi- 
cal examination. Repeated spontaneous uveitis leading to 
atrophy of the globe, often indicates a tumor. 

As an instance of the difficulty often experienced in making a 
diagnosis, a chapter on pseudo-glioma will be found in nearly 
every book of diseases of the eye. Metastatic ophthalmia in 
youth, tuberculous and syphilitic tumors, Coats’ disease, un- 
absorbed foetal tissue at the posterior lens capsule, may all 
be mistaken for tumor, while a glioma necroticans in the 
anterior part of the eye may produce iritis through diffusion of 
its toxins. It will therefore always be well to carefully ex- 
amine the second eye in such cases. 

With a genuine glioma we sometimes find a secondary dis- 
semination on the surface of the iris, and a pseudo hypopyon 
formed of glioma particles which collect at the bottom of the 
anterior chamber. This condition should be differentiated 
from the “‘Knoetcheniritis’”’ of tuberculosis by tuberculin tests, 
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temperature charts, etc., but even then we may be mistaken. 
In considering the results of raying (X-ray, radium), the 
tendency to partial or even complete necrosis (a sort of self- 
healing) of the glioma should not be lost sight of. 

Usually the tension in genuine retinal detachment is normal 
or subnormal, but it may beincreased. Out of 247 cases in the 
Kiel clinic, Thomas found one case in which the tension was 
elevated. 

Tuberculosis cannot always be diagnosed. Tuberculin in- 
jections will not always produce a rise of body temperature 
nor a focal reaction; besides an ocular tumor may be present 
in a tubercular patient. A choroidal tubercle, when quite 
advanced so that the vitreous is filled with granulation tissue 
followed by secondary glaucoma and scleral ectasia may easily 
be taken for a sarcoma of the choroid. Also a beginning flat 
sarcoma must be differentiated from a fresh choroiditic or 
tuberculous focus. Here the retina is mostly opaque, or a 
thin exudative cloud covers the focus. The clearness of the 
media, the generally smooth surface, and the visibility of 
numerous fine blood vessels point more to tumor. 

Vitreous hemorrhage as well as retinal detachment may en- 
tirely obscure the presence of atumor. G. F. Suker (Chicago, 
1906) showed slides of two intraocular tumors in each of which 
a hemorrhage had enclosed the tumor. In these cases the 
fundus reflex was normal, and there was no shadow. A diag- 
nosis could not be made. Reiss also described a tumor at the 
posterior pole hidden by a hemorrhage. 

Perhaps the most frequent mistake has been on account of 
an acute glaucoma, when intraocular exploration was im- 
possible. 

We must keep in mind that melanomata of the choroid 
may develop into sarcomata, as Heine has proved. Meller 
(Zeitschr. f. Aug., vol. xlix), found, after enucleation for a sar- 
coma near the disk, choroidal scar tissue, in which the chroma- 
tophores had proliferated. The retinal pigment and the lamina 
vitrea were normal. 

It is a known fact that malignant tumors in the anterior 
portion of the eye may either grow from without inward, or 
the reverse. We are never certain of the extent of such an 
intraocular extension, whether primary of secondary. But 
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what is possible in the anterior portion of the eye, is also pos- 
sible at the posterior pole. At the outlet of the vessels and 
nerves, even outside the sclera, chromatophores are present. 
A choroidal sarcoma evolved in this way was reported by 
Ballaban in 1906, and by Mulock Houwer, of Amsterdam, in 
1924. This hasa practical bearing as to operative intervention. 

Cavernous angioma of the choroid has never been diag- 
nosed during life. In all such cases a total retinal detach- 
ment was present, and in some there was bone formation at 
the inner side. Mulock Houwer showed slides of such a case 
which had been considered an unusual form of sarcoma, com- 
bined with cystic degeneration of the retina above, and of the 
yellow spot. This condition may be detected by means of 
the red-free light. 

The possibility that the tumor is a metastatic sarcoma should 
also be remembered. Only a few authentic cases exist, but 
Wolfrum raises this question in regard to a spindle-celled sar- 
coma reported by Lange in 1906, which only measured 3mm 
thick, 4.5mm long, and 3.5mm broad, in a man 31 years of age. 
Although so small, it was very malignant, for the patient suc- 
cumbed to metastases of the liver in three or four years. 

There has been much speculation as to the point of origin 
of gliomata. In the beginning of the new area of ophthal- 
mology (around the 70’s), the nuclear layers were considered 
the place of origin; later, and up to the present time, the inner 
nerve fiber and ganglion cell layers where the nuclei of the 
glia cells are located, were thought to be the place of origin, 
while just now the remnants of the glia mantle around the 
hyaloid artery, are suspected, for many gliomata begin at the 
posterior pole. 

Carcinoma of the choroid is not considered, since the picture 
of this condition is quite familiar. 

The two following cases are cited to emphasize the difficulty 
that may be experienced in attempting to arrive at a correct 
diagnosis :— 

Garcia Mansilla found in an eye which had been traumatized 
and which afterward suffered from purulent keratitis and was 
enucleated on account of a staphyloma, that the ciliary body 
and part of the iris and choroid contained an old hemorrhage 
which had imposed macroscopically a melanosarcoma. 
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Mary S. Knight reported that the left eye of a 19-year-old 
girl became painfully inflamed after influenza, with the picture 
of an acute iritis, with hemorrhages and exudation. The eye 
shrank, became blind, and remained painful, with lowered 
tension. Enucleation revealed a melanotic tumor which 
filled half of the vitreous. 


REPORT OF THE PROCEEDINGS OF THE SECTION 
ON OPHTHALMOLOGY OF THE NEW YORK 
ACADEMY OF MEDICINE. 
By Dr. DAVID H. WEBSTER, Secretary. 
DR. CONRAD BERENS, CHAIRMAN. 


MEETING OF OCTOBER I9, 1925. 


Dr. M. UriBE Troncoso presented a case of Epithelial 
Dystrophy of the Cornea, in a man 53 years old. The con- 
dition began six months ago and had never caused any acute 
symptoms. The left cornea was anesthetic and presented 
an opacity covering two-thirds of the corneal surface and 
typical of Fuchs’ epithelial dystrophy. The slit-lamp re- 
vealed no unusual condition. The general examination de- 
tected oral sepsis, arterio-sclerosis, hypertension, but nothing 
suggestive of diabetes. 

Discussion: Mr. Basi, GRAvEs: In the British Journal of 
Ophthalmology for November, 1924, I reported the investi- 
gation of a particular and defined affection of the endothelial 
face of the cornea. I have not had an opportunity in Eng- 
land to examine more than one or two cases of Fuchs’ epithe- 
lial dystrophy, but I have some evidence to justify asking 
whether or not the condition known as Fuchs’ epithelial 
dystrophy may be’a very late sequel to severer cases of the 
deeper affection which I have described. This view was fur- 
ther brought forward by Dr. Harry Friedenwald and Dr. 
Jonas Friedenwald, in an article in the British Journal of 
Ophthalmology at the beginning of 1925. I would appreciate 
very much the opportunity of studying under the slit-lamp, 
Dr. Troncoso’s case. 

Dr. GEorGE H. BELL read a paper on the Advantages of an 
Operation for Juvenile Cataracts Spaced in Two Stages. The 
speaker suggested a new classification of juvenile cataracts. 
The operation is as follows: first stage, a small preliminary 
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iridectomy is done. Second stage, through and through 
discission of lens is done according to the V-shaped method, 
just back of the limbus and through the coloboma. Dr. 
Bell condemns the practice of doing discission through the 
cornea with a round pupil. No infections and no failures after 
ten years’ experience with this two-stage operation. 

Discussion: Dr. BERENS found complete records of eigh- 
teen cases operated on by him. In sixteen of these he used 
the method described by Dr. Bell, without complications. 
In one of the other cases the iris became incarcerated in the 
wound. He favors desensitizing to lens protein when indi- 
cated. He emphasized the importance of good illumination 
and fixation, and thinks that there is little danger from infec- 
tion, and that complications are less apt to occur by this 
method of operating. 

Dr. Knapp: If I have understood Dr. Bell correctly, he 
advises a preliminary iridectomy in every case of cataract in 
a young person, and then as a second operation, the Ziegler 
procedure of cutting through both the anterior and posterior 
capsules of the lens. 

As to the first step, I do not see that there is any advantage 
in subjecting the patient to a preliminary iridectomy as a 
routine measure. Good results are obtained without it, 
and a round pupil is surely an advantage, particularly in 
the young. I have had no experience with the Ziegler com- 
plete operation and therefore cannot discuss it. 

Dr. LAMBERT: Dr. Bell has referred to the usual method of 
treating juvenile cataracts, that is discission and linear extrac- 
tion without an iridectomy, as antiquated. I have employed 
this method for a great many years, having operated on at 
least a hundred eyes, twenty to twenty-five of these cases 
being high myopia, and have had most satisfactory results, 
and no infections. The preservation of the pupil certainly 
gives most satisfactory cosmetic and optical results, and I can 
see no reason to perform an iridectomy except under certain 
conditions. 

Dr. AGATsToN: I have had some experience with congenital 
cataracts in young infants under one year of age, and I must 
admit that these cases do not do well without iridectomy as 
the pupil does not dilate well. 
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Dr. CurtTIN: I think Dr. Bell’s cases look very well although 
it is not the procedure which I have followed in juvenile 
cataracts—namely, repeated needlings; and might I add 
that these have been done for the past ten years by the sub- 
conjunctival puncture method, the conjunctiva being picked 
up a few mm back of the limbus, the needle knife brought 
forward to the limbus, and the puncture made at this point. 
The Ziegler method of through and through needling I have 
not followed, but the old method of repeated needlings, with 
watchful waiting, as regards the amount of lens matter in 
the anterior chamber, or secondary glaucoma. Linear ex- 
traction if secondary glaucoma intervenes, or when the lens 
seems to be entirely disintegrated. The keratome incision in 
the linear extractions is also made a few mm within the 
limbus. This procedure obviates the danger of incarceration 
of the iris in the wound. However in cases where the iris has 
lost its tone, and appears to be in a condition for incarcera- 
tion in the wound, an iridectomy is done at the time of the 
extraction. 

Dr. WEBSTER said he followed Ziegler’s method without 
doing an iridectomy, making his discission knife enter at the 
limbus, that he believed that eyes upon which a cataract 
extraction had been done without an iridectomy were far 
less prone to have attacks of increased tension later in life, 
than those upon which iridectomies had been done. 

In closing discussion of his paper Dr. Bell said he did not 
agree with Dr. Knapp that a preliminary iridectomy in a 
juvenile cataract case was a mutilation. The upper lid in 
most cases covers the coloboma. If there is any dazzling— 
Crooks lenses are prescribed. The cosmetic side of the ques- 
tion is secondary, when you are preparing young people for the 
“Battle of Life.” We do not go through the cornea because 
the chances for infection are greatly increased by the ‘‘cor- 
neal route’; why select the weakest part of the eye for the 
traumatism? 

In reference to what Dr. Lambert said, we have seen some 
of his high myopia cases and they were certainly very pretty, 
but we still feel, after an experience of ten years with this 
new operation, in two stages, that the “‘corneal route”’ is obso- 
lete and that the time will come, when no operations will 
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be done through the cornea. One point that I did not 
bring out in my paper, is that a great many of these con- 
genital cataracts have also congenital syphilis with a four 
plus Wassermann, and in spite of all we can do these cases still 
remain four plus. Surely in such cases is it not an added 
safeguard to do a preliminary iridectomy? We are quite in 
accord with Dr. Agatston when he said that the results of 
juvenile cataracts which were done by the old method of dis- 
cission through the cornea were not satisfactory. That is the 
reason I gave up the old method of operating ten years ago. 
In reference to what Dr. Webster said about the eyes being 
more liable to glaucoma with iridectomy, our experience 
teaches us that the iridectomy forestalls glaucoma, protects 
the eye and leaves it stronger for the years to come. Dr. 
Berens and I are both very enthusiastic about this new oper- 
ation for juvenile cataracts and hope the members will give it 
a trial. 

Dr. MARTIN COHEN presented a large demonstrating model 
to illustrate the combined physical principles of manometry 
and tonometry. This model consisted of a large water man- 
ometer six feet in height accurately calibrated. The man- 
ometer is attached by rubber tubing to a foot ball. The cen- 
ter portion of the leather covering was cut out to represent the 
cornea. This area is eight times the diameter of the normal 
cornea. The rubber tubing is attached by a T to a hand 
pump. As one increases the air pressure in the foot ball, it 
is simultaneously recorded on the water manometer, which 
can be seen and read at a distance of 20 ft. The model mer- 
cury tonometer is constructed thirteen times larger in every 
respect than the mercury tonometer. The latter is placed 
upon the corneal portion of the foot ball, and the readings are 
calibrated to correspond accurately with the water man- 
ometer. As the air pressure is increased in the foot ball, it 
simultaneously affects the tension of the cornea, the reading 
of the manometer and the tonometer are affected practically 
similarly. It was shown that if one changes the thickness of 
the cornea, the manometric reading is not altered, but the 
tonometric reading is, owing to the increased corneal resist- 
ance. The paper dealt with the importance of recording ton- 
ometric daily readings similar to temperature chart readings, 
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indicating fluctuations over definite periods, not only for diag- 
nostic purposes, but also for a knowledge of the effects of 
therapeutic and operative measures. The new model Schidtz 
tonometer was shown, and the mechanical advantages over the 
old instrument were demonstrated. The new graphs were illus- 
trated by lantern slides. The suggestion of Prof. Schidtz for 
noting the tonometric readings in the form of a fraction, where 
the numerator indicates the weight used, and the denominator 
the amount of pointer deflection, was discussed. The im- 
portance was emphasized of not relying entirely upon the tono- 
metric reading for diagnosis in glaucoma, but also upon a knowl- 
edge of the general condition of the patient, and a complete 
examination of the structures of the eye including the acuity 
and the visual field test, the condition of the pupil, anterior 
chamber, and the appearance of the optic disk. The influence 
of general blood pressure and other measures were dealt with 
in respect to the changes in tonometric reading. Lastly, the 
standardization of all tonometers to agree with a control 
tonometer, as suggested by Prof Schidtz, was considered. 

Discussion: Dr. Wootton said: To me the tonometer is 
most valuable in following the course of non-inflammatory 
glaucoma, and frequently determines when operative proced- 
ures should be employed. In making the diagnosis, it is not 
nearly so valuable, for the diagnosis is generally made with- 
out the aid of the tonometer. 

Dr. McLean: I have been greatly interested in the latest 
publication of Schidtz in connection with his revised tonometer 
chart. It was in 1914 that I published the result of my in- 
vestigations with the Schidtz tonometer which I used on eyes 
directly connected with a manometer. In these investiga- 
tions I could not get the tonometer to give the same reading 
as the manometer indicated. I was much puzzled at this 
discrepancy which constantly existed between the Schidtz 
tonometer and the manometer. The minimum difference in 
the lower readings was about 5 millimeters of mercury, while 
the greatest discrepancy existed among the high pressures. 
The maximum difference between the Schidtz tonometer and 
the manometer in hard eyes, eyes in which the manometer indi- 
cated 120mm Hg. and over, was about 25mm Hg. In 1915 
Priestley Smith made the statement that he had found the 
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Schi6tz mercury curves too low, and recommended that in- 
stead of translating the Schidtz readings into mercury man- 
ometer equivalents, the record be made of the deflection of 
the needle together with the weight used. Schidtz would 
not agree to this method of record keeping because it elim- 
inated the manometer as the standard. In this Schidtz 
was right, as we should adhere to the manometer as the basis 
of all pressure readings. In 1919 I published the result of 
experiments I was privileged to make on living human eyes 
in situ. Those experiments have been pronounced sound 
and in accordance with the laws of physics by three profes- 
sors of physics, one of whom made his statements in a meet- 
ing of this section. I have never seen a publication of similar 
experiments by anyone. These experiments verified the 
conclusions I had reached from tests made on enucleated eyes. 
When I last appeared before this section with a paper on to- 
nometry, I stated that I had experimented on over 200 enucle- 
ated eyes. Since then I have added about 100 more to the 
list, which gives me, I believe, more data than is possessed by 
any other experimenter on tonometry. My experiments in 
intraocular pressure with animals are in accord with the 
published reports of early experimenters. When I replaced 
the Schiétz graph with a graph drawn from my experiments 
with the Schidtz tonometer, the readings of the Schidtz 
tonometer on human eyes then coincided with the readings 
with my tonometer, and the low limit of normal then became 
22, the same as my tonometer. The upper limit with the 
Schiétz then nearly reached my tonometer reading of 40. 
What is the lesson to be learned from this? Schidtz’s original 
chart placed 15mm Hg. as the low limit of normal. His 
revised chart places the low limit just under 20. The low 
limit of my tonometer was and is 22. He has nearly reached 
my figures on the low limit. For the upper limit of normal 
his original chart gave 25. His new chart is nearly 30, and he 
says there is a range which may give 33 as the upper limit. 
My statement was that I have never seen a normal eye regis- 
tering a pressure above 40, and I have seen glaucomatous 
symptoms in eyes where the McLean tonometer recorded as 
low as 34. Thus one may see that the Schidtz new chart 
places values nearly equal to those given by my tonometer. 


| 


REPORT OF THE TRANSACTIONS OF THE OPH- 
THALMOLOGICAL SECTION OF THE ROYAL 
SOCIETY OF MEDICINE. 


By Mr. H. DICKINSON, Lonpon. 
MEETING OF OCTOBER 9, 1925. SIR ARNOLD LAWSON IN THE CHAIR. 


A meeting of the Section took place on Friday 9th, of 
October, under the presidency of Sir Arnold Lawson. 


A Case of Kruckenberg’s Spindles. 


Mr. J. D. M. CarpDELL showed a single woman, aged 30, 
with this condition. There was no family history of myopia, 
nor of any previous inflammation of the eyes. Her cornea 
presented vertical spindle-shaped pigmentation, symmetri- 
cally arranged in each eye, situated below the horizontal 
meridian, and of an area of 1%4x3mm. The pupils reacted 
normally to light; the iris was gray, and showed no evidence 
of past inflammation, nor were there signs of persistent pupil- 
lary membrane. The left, the more highly myopic eye, 
showed an area of choroidal atrophy at the outer side of the 
disc. Refraction of the right eye was minus 10 D., and of 
the left minus 20 D. Miss Ida Mann, after an examination 
with slit-lamp, located the pigment as in the posterior layers 
of the cornea, and said they were composed of a multitude of 
closely-set brown rings. 

Mr. Cardell said that a complete review of several cases 
by T. B. Holloway appeared in the Annals of Ophthalmology 
1910; the speaker gave the meeting a classification of those 
nine cases. Some difference of opinion existed as to whether 
the condition was congenital, or acquired. In support of the 
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former view Thomson and Ballantyne said that there was the 
perfect symmetry, the pigment spots being of the same size, 
the fact that the pigment was interstitial and not on either 
surface of the cornea, there being no past history of inflam- 
mation, and the eyes being myopic. Vogt, however, consid- 
ered the condition to be acquired. 

Mr. J. Gray CLEGG said he had a case of the condition in 
which there was pigment in both eyes. At first he thought 
the distribution of the pigment was due to his having slept 
on his left side, but he found that he was in the habit of sleep- 
ing on his right. 

Mr. G. H. Poovey (Sheffield) showed two cases of penetrat- 
ing wound of the globe. The first patient was cutting his 
hedge, when a thorn came back sharply and penetrated the 
outer side of the left cornea and entered the ciliary body. An 
attempt had been made locally to remove the thorn, but it 
was unsuccessful, as the thorn broke off short. A few days 
later the eye became septic, and a hypopyon filled the whole 
lower half of the anterior chamber. Mr. Pooley excised the 
whole of the septic area, including a piece of sclera, and 
washed out the wound in the globe with 1 in 1,000 acriflavine 
in normal saline, and the whole condition disappeared. He 
put three catgut sutures into the sclera, invaginating the 
edges, and cut away a piece of conjunctiva on one side, and 
brought a conjunctival flap over, which he sutured with cat- 
gut. Recovery was satisfactory; there was no keratitis 
punctata, vision 

Mr. R. Linpsay REA mentioned a case of penetrating 
injury of the eyeball caused by a piece of china from a broken 
plate. A week afterwards, when he saw the case, the cornea 
was penetrated, and in the wound he saw iris and a large 
piece of the anterior capsule. A marked hypopyon was pres- 
ent, and there was no reflex from the vitreous. Dr. Batten 
advised holding his hand before operating, and he did so, 
taking skiagrams from two angles, but they were negative. 
The patient lay in bed and careful bathing of the eye was 
carried out, and during that the hypopyon disappeared, he 
was able to divide the piece of capsule, and the vitreous began 
to clear up. The lens had not become opaque. The vision 
of that eye was now 5, that of its fellow being 4's. 
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Discussion on Penetrating Injuries of the Eye. 


Mr. J. Gray CLEGG (Manchester) initiated a discussion on 
penetrating injuries of the eye, his attempt being not to range 
over the different varieties of perforating injuries and their 
treatment, but to deal with some practical and interesting 
points. 

During his 25 years at the Manchester Royal Eye Hos- 
pital, nearly 213,000 cases of accident had been treated, and 
1,448 of those had been in-patients under his care. There 
were among them 859 cases of penetration or rupture of the 
globe. The fullest possible history of cases of penetrating 
wounds should be obtained, and it must be determined 
whether complete penetration has taken place, and whether 
the mechanical agent has been withdrawn, or still remains in 
the eye. When examination by ordinary methods failed, per- 
foration could often be proved by means of the slit-lamp. 

First as to the cornea. If the wound of it be small and 
aseptic, no active surgical treatment is required. If the 
iris is prolapsed or caught in the deeper part of the wound, the 
foreign body should not be regarded as retained. If there is 
no such prolapse there is a greater probability that the for- 
eign substance is still in the eyeball. 

For prolapsed iris one can do either (1) reposition through 
the wound (often unsuccessful); (2) reposition by making 
a small corneal incision with a keratome at a point 180 deg. 
from the wound and passing in an iris repositor or blunt 
hook, and separating the iris from the cornea by traction; 
(3) excision of the prolapsed portion, which is the usual 
method he had followed. If the decision is to excise the 
prolapse, he advocated, in suitable cases, the use of small, 
fine-ribbed capsule forceps, especially when the iris has be- 
come friable owing to inflammatory changes a few days after 
the accident. 

When the corneal wound was large and tended to gape he 
favored suturing the cornea, using Webster Fox’s slit-ring 
forceps. Horse-hair or the finest silk-worm gut were the 
suture materials he recommended. In some cases it was an 
advantage to raise the conjunctiva at the corneal limbus, 
undermine it, for some distance, and so suture it that the 
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wound was well covered. For ragged and irregular wounds 
a conjunctival covering was desirable, and for this he sug- 
gested the Nuel suture. He discussed the disadvantages of 
suturing the conjunctiva over the wound. When there has 
been a delay of several days before the ophthalmic surgeon 
is consulted Mr. Clegg said that immediate operation was 
sometimes needed, but each case must be decided on its 
merits. If iris was prolapsed or adherent to the corneal scar, 
if in two or three weeks the eye was quiet, in most cases opera- 
tive interference should be undertaken to relieve dragging. 
This could be done by one of three methods: (a) an iridectomy 
at a position diametrically opposite the site of the wound, 
(b) an iridectomy at either side of the anterior synechia, (c) 
complete severance of the attached portion from the rest of 
the iris, with or without partial iridectomy. 

Mr. Clegg next discussed the question how far it was safe 
to leave a traumatically produced anterior synechia in a quiet 
eye months after an accident. Mere perforations or clean 
cuts were left to recover as best they could. Wounds of the 
lens, associated with penetration of the globe, always com- 
plicated matters if there was anything more than a fine tear 
in the capsule not large enough to allow aqueous to invade the 
substance. With regard to the question as to whether it was 
advisable to remove lens substance when there was a recent 
wound of the cornea, he thought extraction (when there was 
a hard nucleus), or expression through the original wound, 
or lavage, or suction of the soft cortex should be done when 
there was extensive rupture of the capsule, as the presence of 
lens substance in the anterior chamber increased the possi- 
bility of sepsis, diminished the osmosis at the filtration angle, 
and might even lead to endophthalmitis phakoanaphylactica. 
But when the corneal wound was not large and the lens sub- 
stance not greatly swollen, the removal of the lens could be 
left to absorption in a young subject, or to a later extraction 
in a person over 30 years of age. 

If vitreous protruded into the anterior chamber, little could 
be actively done except when it prolapsed through the corneal 
wound. The prolapse should be snipped off and the eye 
protected against infection. 


When the wound was at the corneo-scleral junction or in 
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the sclera, the case was more serious, but there was no longer 
fear of the ‘“‘danger zone.” If ciliary body or choroid were 
prolapsed it could only be excised. Even large clean wounds 
of the sclera might heal well and a useful eye be retained. 
Covering with conjunctiva was desirable in all cases, and the 
edges of the sclera could be brought into contact by Nuel’s 
suture; it was rarely necessary to pass the suture material 
through the whole thickness of the scleral tissues. One late 
effect of even the cleanest wounds of the sclera might be 
detachment of the retina, and the question was, could any- 
thing be done to prevent this? If wounds of the sclera were 
of some days’ or even weeks’ standing, questions arose other 


than those connected with the wound itself. 


In all extensive 


perforating wounds of the globe it was necessary to consider 
whether recovery was possible with the retention of a globe 
which would have useful sight and would yet not be a threat 
to the fellow eye. It was, he thought, rarely wise to condemn 
an eye to evisceration or excision as soon as it was seen to have 
suffered. At least a week should be allowed to pass before 
condemnation was pronounced and there was practically 
no fear of sympathetic trouble during that short time. He 
asked the opinions of members as to whether any good re- 
sulted if an exciting eye was removed when sympathetic 


disease had already started in the other eye. 


With regard to foreign bodies penetrating and remaining 
on the globe, these were divisible into magnetic and non- 
magnetic and both could be classified into radio-opaque and 
tadio-transparent. The first-named could be accurately 
localised by the methods of Mackenzie Davidson or Sweet. 
Sometimes the foreign body could be seen on focal illumina- 
tion by the ophthalmoscope, or it was evident on trans-illumi- 
nation. If a non-magnetic substance, such as glass, was caus- 
ing no obvious irritation it could sometimes be safely left. 
Chemically irritating substances, such as copper, eventually 
led to loss of the globe, hence every possible effort at removal 
of such materials must be made. Magnetic substances were 
best removed, by the magnet, for siderosis and opacity of 
lens might otherwise ensue. If the iron or steel fragment 
were in the anterior chamber, or even in the iris tissue or ina 


wounded lens, it could usually be extracted through the orig- 
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inal wound, though sometimes this wound had to be enlarged. 
If the fragment was embedded in the iris tissue it was, he 
considered, good surgery to make the incision over its posi- 
tion and cut off the damaged iris with the imprisoned chipping. 

Dealing with other aspects of the subject Mr. Gray Clegg 
said excision of the suppurating lacrimal sac was important. 
Mr. G. H. Pooley (Sheffield) asked whether ophthalmic 
surgeons were to deal with cases of penetrating wounds of the 
eye on the lines of tradition, regarding every penetrating 
wound made by accident as much more dangerous than a pene- 
trating wound of about the same size, though not in the same 
position, which was made by the surgeon. Also, was the fear 
of sympathetic ophthalmia justified by the results? His 
conclusion was that one was justified in treating penetrating 
wounds of the eye by conservative methods, and he did not 
regard accidental penetrating wounds of the eye as extremely 
dangerous. Even sepsis, in mild form, could be dealt with, 
and a quiet blind eye was better for the owner than an arti- 
ficial eye. Wounds caused by glass or steel became septic 
in a surprisingly small number of cases. He considered that 
penetrating wounds of the eye could be classified as follows: 

Penetrating wounds of the cornea or sclera or both, (a) 
without prolapse of iris or other tissue and without retention 
of a foreign body or injury to the lens; (b) with prolapse of 
iris or other tissue, without the retention of a foreign body or 
injury to the lens; (c) with or without prolapse of iris or other 
tissue, or injury to the lens, but with the retention of a foreign 
body within the eye; (d) the foregoing with injury to the lens. 

Wounds in the sclera could be successfully closed by sutures 
of the finest 30-day catcut, and they should pick up the outer 
layers of the sclera about 1 to 2mm from the wound on ach 
side, and be so tied as to invaginate the cut edges of the sclera 
and hold them fairly tightly in apposition. The conjunctiva 
should be sutured over with catgut so as to bury the sutures. 
If the wound was partly in the cornea and partly in the sclera. 
the scleral part should be sutured. A gaping corneal wound 
could be kept in place by indirect suture; i.e., a needle was 
made to pick up the conjunctiva and a few strands of sclera, 
and then carried across the cornea at right angles to the 
wound, and the conjunctiva and sclera picked up on the other 
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side of the cornea. Branches or V-shaped wounds in the 
sclera could be sutured and the edges of corneal wounds 
approximated by a modification of the methods he had 
described. When there were dirty contused wounds, which 
failed to fit together accurately, a cautious and judicious 
paring of the edges, with removal of any badly damaged or 
dirty tissue, was justifiable, so long as the operator left edges 
which could be brought into accurate approximation without 
undue tension. 

When a patient had prolapsus of the iris, the prolapsed 
portion of the iris should be picked up, gently pulled a little 
further out of the wound, and cut off. 

Foreign bodies when present should be removed by the 
nearest and easiest route, either by the original wound or 
by a fresh incision at the nearest convenient spot to the 
foreign body in cornea or sclera, and the wound dealt with 
as already described. 

When there was an extensive wound of the capsule of the 
lens, with a fairly large corneal or sclero-corneal wound after 
dealing with the iris if prolapsed, any necessary sutures should 
be inserted, but before tying them it was well to wash out 
and remove as much of the injured lens as possible, to prevent 
it from swelling up and adhering to the wound afterwards. 

Dealing next with sympathetic disease, he said this varied 
very much in the severity of its onset, but it was not a very 
common disease, and he had never known a case occur when 
the injured eye was excised within 28 days of the injury. He 
had never seen it follow a wound penetrating the sclera, even 
when the foreign body was retained. In practically every case 
of sympathetic trouble which he had seen there had been 
injury to the iris, either a neglected prolapse of the iris, or some 
bruising of it. 

Penetrating wounds of the ciliary body were less serious 
than those of the iris, and were of no special importance, he 
considered. However severe the injury to the eye might be, 
he thought it should never be removed within the first fort- 
night. 

In conclusion, Mr. Pooley discussed the technique of scleral 
suture. 


Mr. CHARLES GOULDEN spoke on the treatment of certain 
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difficult cases of prolapse of iris, and the treatment of cases 
of non-magnetic foreign bodies in the anterior chamber. The 
Chalmers Watson method was to make a small incision 
opposite the perforating injury, 3mm in width, and big enough 
to admit a repositor, and having done that, the iris prolapse 
could be dealt with. He did not agree with Mr. Pooley as to 
the use of scleral sutures; these he regarded as unnecessary, 
and as likely to lead to escape of vitreous. For the difficult 
cases in which there was a gaping wound he made an incision 
round the conjunctiva, then drew the conjunctiva over the 
wound, so closing the wound. He discussed, by means of 
epidiascopic illustrations, the methods of dealing with difficult 
cases of penetration, with retention of magnetic foreign bodies. 

Mr. M. H. WHITING compared the efficacy of the Haab and 
the Mellinger magnets, and gave his reasons for his preference 
for the former. Power, visibility and convenience were 
greater in the Haab than in the Meng. 

Mr. ELMORE BREWERTON said he made an incision less 
than 90 deg. away from the radial wound, instead of 180 deg. 
as recommended and practised by some. 

Mr. T. HARRISON BUTLER defended the Mellinger magnet, 
which he said he had been using for 15 years, and he had not 
seen from it any of the disadvantages which Mr. Whiting 
mentioned. With regard to sympathetic ophthalmia, he said 
his practice was to remove the exciting eye, and that by doing 
this in early days, many eyes could be saved. It was very 
valuable to watch the second eye with the slit-lamp; it had 
given him great help, and in this way he had saved four eyes 
during the past two years. When there seemed a danger of 
sympathetic ophthalmitis developing he carried out the treat- 
ment as for actual sympathetic disease. Speaking of glau- 
coma, he said that sometimes after a lens had been wounded 
the eye became glaucomatous, and the slit-lamp would enable 
that to be prognosticated. In three cases of glaucoma he 
found flocculi floating in the aqueous, and when such flocculi 
were not present, glaucoma did not occur. 

The PRESIDENT spoke of a recent case in which a boy after 
an eye injury developed sympathetic ophthalmia in about 
ten days, without any warning. Later the patient got well and 
was about to leave, when the house surgeon noted that the 
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other eye was somewhat watery, and contained a speck of 
keratitis punctata. That evening he excised the eye, ten 
days after the injury. The other eye then ceased to be 
photophobic, and the k.p. disappeared. Then in four days 
there developed the worst condition of sympathetic ophthal- 
mitis the speaker had ever seen. Now, however, the eye, 
though damaged, had vision 3. 

Mr. Linpsay REA referred to a case of eye injury in a boy, 
aged 6. It was a valvular wound, and there was prolapse. 
He removed as much as he was able, and brought the con- 
junctiva over. Later the eye was seen to be bound down in 
six places, and there was keratitis punctata at the back of the 
cornea. He removed the exciting eye, and gave injections of 
neo-arsenobillon into the buttock, which brought out a rash, 
but the k.p. disappeared. Vision remained at §. 

Mr. Gray CLEGG and Mr. Poo_ey briefly replied. 


SECTION OF OPHTHALMOLOGY WITH THE SECTION OF SURGERY, NOVEMBER 
13, 1925. SIR ARNOLD LAWSON IN THE CHAIR. 


CASES. 


Mr. Matcotm HEPsBurRN brought a lady patient who, 944 
years ago, fell in the hunting field and fractured the base of her 
skull. Hemorrhage occurred into the base of the brain, and 
both external recti were completely paralysed, the squint in 
each eye being 40 deg. He considered it would be safer to 
leave her without operation for a time. After a year he 
decided to operate, and did a very strong advancement and 
free tenotomy on the right eye, and, a month later, on the left. 
He did not feel satisfied with the right eye, but the patient 
herself was very pleased with it. She got diplopia on distant 
vision, but as she was myopic to the extent of minus 8, she wore 
glasses, and by alternating them secured binocular vision. 
She was again able to hunt and play tennis, but last year she 
received a blow with a tennis ball in the right eye, after which 
she again squinted. Last year he did a re-advancement and 
another tenotomy in the right eye. The cosmetic result was 
now good, she had no diplopia when reading, but she still had 
no external movement in either eye. He showed the case as 
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an encouragement where the condition seemed fairly hopeless. 

Mr. W. M. B. OLIVER showed two bad cases of cyclitis. 
The first, in spite of everything he could do for her, got worse, 
therefore he sent her for ultra-violet treatment. Within a 
month of commencing that, there was great improvement; the 
pain disappeared and she felt much better and put on weight. 
Vision was now ¢ in that eye, and there was no sign of injury 
or disease. 

The second case was very similar, and since the ultra- 
violet ray treatment she had increased her weight by a stone. 
She was now having 20 minutes’ exposure to the rays three 
times a week, and diathermy was applied direct in both cases 
over a pad of cotton wool soaked in saline. 

Mr. T. HARRISON BUTLER showed a patient with a melano- 
tic growth, with a year’s history. The slit-lamp showed it to 
be superficial. She had just had one application of radium. 
He asked advice as to treatment. 

Mr. PicKarD said that he had a similar case and excised it 
locally, and there was a minute return in the depth of the 
cornea. The electrician treated that recurrence with dia- 
thermy, resulting apparently in complete cure locally, though 
there were enlarged glands in the neck. The patient died a 
year afterwards of intussusception, and no secondary growth 
was found at the operation for that. 

Mr. WILLIAMSON-NOBLE showed a case of filament in the 
macula in a patient with high myopia, and said the question 
was whether it was an aberrant hyaloid artery. 

Miss Ipa MANN did not think this could be of the nature 
of an aberrant hyaloid artery, as it was a branch of the ophthal- 
mica interna which entered through the choroidal fissure, and it 
had been proved that the macular region had no relation to the 
position of the choroidal fissure, which always ran downwards. 

Sir WILLIAM LIsTER referred to Silcock’s case which showed 
a very definite filament coming forward from a patch in the 
macula to the back of the lens, having just the appearance of a 
hyaloid artery. It was thought that in that case there had 
been an attack of inflammation at the site at a time—pre- 
natal—when the vitreous had vessels, and that this vessel 
remained as an aberrant hyaloid artery. 
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DISCUSSION. 


Plastic Operations on the Face in the Region of the Eye. 


The remainder of the evening was devoted to a discussion 
on this subject. 

Mr. H. S. SouttTar (of the Section of Surgery) in opening 
the discussion, said the general surgeon had not so much 
experience in operating in this region as had the ophthalmic 
surgeon, but there were one or two methods employed by the 
latter which he thought would be of interest to the ophthal- 
mologist. He commenced to treat these cases when Dr. J. H. 
Sequeira, at London Hospital Skin clinic, began sending him 
cases of hairy moles of the face, some of them very extensive, 
and many involving the eye region. It was this latter feature 
which made the cases difficult, as anyone could treat cases on 
the face generally. With one exception, his cases had been 
in children, and in all he employed the arm-flap method. 
For most cases of plastic surgery in which a large flap was 
required, the tubular method, which had been developed by 
Gillies and Kilner, was the most potent, but he still held that in 
children the arm-flap method had great advantages. In a 
child it was easy, when the arm was thrown over the head, to 
get the face practically buried in the shoulder, and if the hairy 
mole was dissected off and a flap turned off, a very large area of 
skin could be replaced. He showed a number of slides illus- 
trating the various stages of the procedure, and said he 
believed the slight ectropion shown was due to injury of the 
orbicularis palpebrarum at the point, and possibly to inter- 
ference with its nerve supply. Ina case in which there was a 
very intense scarlet color, he reduced this to almost the 
normal shade by diathermy. The adult case, that of a man 
aged 21, he also dealt with by the arm-flap method. One 
case was that of a carcinomatous ulcer developing on lupus of 
the face, dragging down the angle of the mouth, and there was 
a considerable ectropion. The final picture of the case showed 
an excellent result. Recently he had found that it was not 
necessary to extend the arm to its utmost when taking the 


graft, as when that was done, sepsis was liable to occur in the 
cavity. 
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Mr. A. W. Ormonp opened the subject from the standpoint 
of the ophthalmologist. To repair or replace either or both 
eyelids, to correct irregularities of the lids following cica- 
tricial contraction which had led to exposure of the globe, 
entropion, ectropion, epiphora, or deformities of the lid 
margins, and to make or deepen a socket to permit of the 
wearing of an artificial eye, formed the major part of the 
ophthalmic surgeon’s work in this connection. These defects 
might be brought about by direct injury, by destruction by 
acids or other corrosive substances, burns, ulcerative 
inflammations, or as the result of removing growths or malig- 
nant ulcers. The means available to meet these difficulties 
consisted of making flaps or grafts. 

Flaps, consisting of the whole thickness of the skin, might 
be either pedunculated or a and the pedicle 
could consist of flat skin, tubuiar skin, soft tissue, or a square 
base of skin. 

Flaps when non-pedunculated might be autoplastic or 
homoplastic. In the case of pedunculated flaps the pedicle 
might be of skin, applied with its raw surface to the under- 
lying tissues, in the same way as the main flap, and its object 
was to support the nutrition of the flap by connecting it with 
its original bed. Or the skin could be raised and rolled round 
on itself so as to form a tube, and the tube might be used as a 
nutrient bridge. 

Jacobovici had laid down the following guiding principles 
for the cutting of flaps: 

(1) The pedicle of the flap should be near to the area from 
which the substance had been lost. 

(2) The long axis of the pedicle should correspond to the 
long axis of the flap in its new situation. 

(3) When cutting the flap, it must be near the pedicle 
or a continuation of it. 

(4) There need be no fear that the long axis of the flap 
will be too curved, for the skin’s elasticity will cause the flap 
to take the desired direction. 

In the case of “‘island flaps,” in which the pedicle consisted 
of some soft tissues, muscles, etc., with a small arteriole 
embedded in it, when a bridge of skin remained between the 
defect and the flap, this was divided, and some tissue removed 
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to form a bed for the pedicle. The flap could be made half 
the size of the area of the defect, as the latter was decreased 
in size in sewing in the flap. In nourishment and cosmetic 
effect the advantages of the ‘‘island’’ flap were striking, as no 
turned skin pedicle could be seen subsequently and the tension 
was equal everywhere. 

Dieffenbach’s and Burrow’s methods of repairing the lids 
by the shifting of healthy skin in the neighborhood of the 
injury, were limited in their application, as they sometimes 
failed owing to considerable contraction taking place. 

Non-pedunculated skin flaps could be obtained from a 
distance and placed in the areas prepared for them. They 
achieved their object under favorable conditions, but homo- 
plastic grafts were rarely successful if they involved the skin, 
whereas autoplastic grafts were usually quite a success. The 
bed on which the graft was to lie should be moist, but free of 
oozing blood; and the graft should fit into its bed accurately. 
All movement should be at a minimum, and firm bandaging 
and non-interference should last for several days. A flap 
fitting a raw surface with a subjacent bone or cartilage basis 
did not contract as much as when the bed consisted of soft 
tissue entirely. 

Methods of dealing with a contracted socket still remained 
unsatisfactory, because substitution of the destroyed con- 
junctiva was very difficult. Mucous membrane grafts from 
mouth or foreskin could not easily be rendered aseptic, and 
owing to subsequent contraction but little might be achieved. 

And he had found epithelial inlays disappointing when 
used for enlarging a contracted socket. He thought the 
ophthalmic surgeon usually began too superficially in these 
cases, and that one’s first efforts should be to obtain a sub- 
stitute for the globe, by inserting a cartilage, paraffin or 
filagree ball. The implantation of an artificial globe could be 
carried out in the way described by Webster Fox in the 
Ophthalmoscope, Vol. VII, 1909, p. 10; and if the globe was 
present at the time, a thin convex or curved stent covered 
with a Thiersch graft had more chance of remaining stretched 
and of lining a cavity which would remain of a considerable 
size. Paraffin balls he regarded as the most useful. 

In cutting Thiersch grafts he preferred a blade an inch 
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wide, and kept both blade and area moist with sterilized 
normal saline irrigations. The knife should be used with a 
sawing movement, and kept as horizontal as possible. 

As to the wound to be grafted, all granulations should 
be completely removed with a curette or scissors, perfect 
hemostasis should be obtained by pressure, the grafts should 
be cut as thin and as large as possible, and when transferred 
to the prepared surface, the manipulation should be the mini- 
mum. It should be covered with dry gauze and cotton, and 
left untouched for a week. After that interval, the dressing 
should be removed by soaking for as long a time as needed to 
float off the wool and the gauze; this time might be as long as 
half an hour, even an hour. 

In deciding which method to apply in a given case it was 
important to consider the length of time which would be 
involved, and the number of operations which would be 
required in order to achieve the end, as well as the position in 
life of the patient. He urged that these cases should not be 
looked upon as merely opportunities for the exercise of one’s 
surgical skill], but primarily from the patient’s standpoint. 
When there did not exist any circumstances to limit the sur- 
. geon’s decision, the method should be employed which gave 
the nearest approach to the normal. 

Mr. T. P. KILNER, in the absence of Mr. Gillies, spoke of 
the methods carried out at the Hospital at Sidcup, and exhib- 
ited a series of slides to show the various stages. The methods 
included that of the epithelial outlay. In two cases there 
-was severe symblepharon, and Thiersch grafts were used both 
on the globe and on the inner aspect of the adherent eyelid, 
successfully. In the second case there was no fixed mould, but 
a small shell-like structure was used composed of gutta percha, 
this being made to fit into the normal upper sulcus, and into 
the newly-fashioned lower sulcus. The result was perfect. 
With regard to replacing lost eyebrows, in badly burned cases 
it was found that normally the eyebrows had three functions: 
to shade the eye from the sun, to act as sweat-collectors, and to 
' protect the eye from wind. One or two of the officers at 
Sidcup who had lost their eyebrows complained that when they 
perspired, as when playing tennis, the sweat ran into the eyes. 
Eyebrows could be made of a whole-thickness graft of hair- 
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bearing skin, taken from the scalp, or from flaps based on the 
temporal or other artery, and in making the choice an area 
should be taken where the hairs were growing in the desired 
direction. 

Mr. G. H. Pooey (Sheffield) said that the conditions for 
which plastic operations were usually required were those 
involving extensive loss of skin, with or without loss of soft 
parts, with perhaps bone. These losses were due to (a) the 
surgical removal of tumors, etc. These cases were not gen- 
erally septic; (b) fairly clean accidental wounds; (c) burns 
caused by molten or very hot metal, electricity and by chemical 
agents, these wounds being followed by contraction; (d) septic 
conditions in which there was extensive sloughing. 

In cases in group (a) plastic operations could be done 
immediately if the base was satisfactory and the patient’s 
condition warranted it, or as soon after as possible, before 
any shrinking occurred. In class (b) the operation could be 
done as soon as the wound was clean and quiet, but in (c) not 
until contraction of the scar had ceased, or nearly soe In the 
last group of cases operation must be deferred until twelve 
months after all sepsis had ceased. 

When operating for any but recent injuries, it was best 
to incise the skin about 14 inch from the palpebral opening, 
parallel to the margin of the eyelid affected, to divide all 
cicatricial bands and retract the cut surfaces as far as possible 
before putting the fresh flap in position. He had found a 
large flap on a wide pedicle the most satisfactory, and it should 
be large enough to fill the space to overflowing. He liked the 
subcutaneous tissue to fit tightly and freely into the space 
prepared for it. When repairing the lids, he usually sutured 
the two lids together without cutting them, so as to keep the 
eyelids closed and motionless during the healing process. If 
the vitality of a flap looked at all doubtful, he used hot boric 
fomentations for the purpose of keeping it warm. He did 
not sterilize the skin with iodine, as he found it to be too 
irritating to the conjunctiva; he used a mixture of methyl 
violet and brilliant green in dilute alcoholic solution, the 
formula being methyl violet 4%, brilliant green 14%, spirit. 
vini rect. 35%, aq. dist. 64%, and he found that it gave quite 
satisfactory results. 
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A modified long temporal skin flap could be used in cases 
in which there was a badly contracted socket. The conjunct- 
iva was cut through from the inner to the outer canthus, the 
cut being continued through the skin outwards from the 
margin of the orbit, or two lateral incisions at the margin of the 
orbit, to allow room for the insertion of the flap without cutting 
through the outer canthus. The conjunctiva was dissected up 
and down, and formed the palpebral conjunctiva, the base of 
the socket consisting of skin from the flap. 

One of the most troublesome conditions was an extensive 
adhesion of the eyelid to the eye, particularly when a large 
part of the cornea was involved. A few years ago he tried the 
following method for these. He divided a gross adhesion ot 
the lower lid to the lower two-thirds of the cornea, and cut 
through the tissue which obliterated the lower fornix of the 
conjunctiva, cutting freely to each side, and continuing the ° 
incision below until about 34inch below the original bottom 
of the fornix was reached. He then sutured a layer of rubber 
sheeting into the wound, so as to keep the two raw edges apart. 
He left it im situ for months, until epithelium had grown over 
the raw surfaces. He had shown results of the methods at a 
meeting of the North of England Ophthalmological Society, 
and they were pronounced very satisfactory. 

Mr. J. J. SHaw (Edinburgh) and Mr. W. M. B. OLIVER 
(London) also entered into the subject, and showed photo- 
graphs of cases and the procedures they adopted. Mr. Oliver 
remarked that in order to do a proper epithelial inlay it was 
essential to remove the whole conjunctiva and all the orbital 
tissue; his practice was to remove everything down to the 
periosteum. Also, a large mould must be used, sufficient to 
fill the whole cavity, and the interior surface of it should be 
convex, so that when sutured, the lids were tightly stretched 
over it. To secure a good result, the mould must be covered 
with one single graft. 

Mr. ARTHUR EpMUNDs related his experience of cases of 
rodent ulcer of the tace, and his method of using a sliding 
flap. Most of the cases depicted on the screen were those 
in which radium and X-rays had been tried but had failed. 

Mr. T. HARRISON BUTLER (Birmingham) spoke of the added 
ease and convenience secured by Jubricating the razor with 
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paroleine or sterilized olive oil. For epithelial outlays instead 
of using a stent he employed dental moulding wax No. 3, as 
this did not become hard when cold; he also used it for making 
moulds in cases of symblepharon. 
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BARD (167, The enlargement accomplished by binocular 
vision) starting with the observation that a near object seen 
with one eye alone seems smaller than when seen by both 
together, shows that the apparent enlargement takes place 
in all three dimensions. He presents the following explana- 
tion: In consequence of the convergent position of the eyes 
the retinal pictures do not fall upon absolutely corresponding 
areas. The total picture transmitted to the brain is thereby en- 
larged and consists of a common nuclear picture with the marg- 
inal portions coming part from each of the retinal pictures. 

BERGER (169, The importance of psychical inhibition in 
binocular single vision) thinks that the reason why diplopia 
does not occur when the sizes of the retinal images are very 
different is that there is a psychical inhibition of one of the 
retinal images in order that the outlines of the object may be 
perceived more clearly. 

ENGELAND (171, Functional asymmetry) thinks that in the 
majority of men one eye is destined from birth to dominate, 
to be the working eye, just as with the hands. As the domi- 
nation is particularly marked in crossed diplopia he thinks it 
probable that the right hand is codérdinated with the left eye, 
the left hand with the right eye. 

BANISTER (166, Fugacious homonymous hemianopsia) 
advises that these cases as well as those of true migraine be 
thoroughly examined to determine whether the hepatic and 
intestinal functions are normal and at the same time the 
teeth, tonsils and accessory sinuses be given careful atten- 
tion. All sources of reflex nervous irritation especially those 
arising from refractive or muscular errors must be eliminated. 
ALLING. 
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Barp (168, The intervention in reading of reflexes of ver- 
bal origin) studied a patient with paralysis of the left side, 
aphasia and left hemianopsia, due to a lesion in the occipital 
lobe, who was conscious of his defect. The patient presented 
this peculiarity also, that when he looked at a test type he 
saw only its right side and began to read a word in its middle. 
This was not the case in a non-aphasic left sided hemianopic, 
nor in right sided hemianopics whether aphasic or not. Bard 
suggests the following explanation. Corresponding to the 
reflex which turns the glance toward a sound he assumes in 
addition to the ordinary sensory reflex a ‘‘reflexe visuel ver- 
bal’’ which, joined to the speech center, always leads the eyes 
to the beginning of the next line. The loss of the ordinary 
sensory reflex to the left is therefore compensated for in the 
non-aphasic left sided hemianopic by the preserved speech 
reflex. The left sided hemianopic with aphasia is robbed of 
both reflexes; he begins in the middle of the line and continues 
to the end because, with his reflexes lost, the same accuracy 
is not necessary for following as for beginning the line. The 
peculiarity of reading by these hemianopics leads to the con- 
clusion that there is a direction reflex independent of the will 
which permits the centers to fix the entire attention upon 
perception. The hemianopsia suppresses the hemiopic reflex 
for the picture of the object, but in the non-aphasic leaves 
undisturbed the direction reflex for the appearance of words. 
The presence of the latter makes it understandable that the 
non-aphasic left sided hemianopic finds the beginning of 
lines which would surely elude him if he had to rely wholly on 
his ordinary sensory reflex. The left sided aphasic hemianopic 
is conscious of his defect in reading because he misses a syl- 
lable when he tries to read forward. 

GELB AND GOLDSTEIN (174, Visual field conditions in ab- 
normal weariness of the eye) observed a ring scotoma for 
which no organic cause could be found in a man who had 
received an injury to the brain. Careful testing showed that 
the case was one of abnormal fatigableness of the retina 
and that the ring scotoma appeared only during the usual 
perimetric examination. If an object was brought to bear 
constantly upon one and the same peripheral place in the 
eye of the patient it became invisible very soon, and a con- 
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traction of the visual field was simulated. But if the object 
was moved further in a centripetal direction, before it became 
invisible, it disappeared in the more central position. In 
fact this ring scotoma had a variable place, and when the 
object was carried centrifugally there seemed to be instead 
a simple concentric contraction. It was therefore a pseudo- 
scotoma. 

HiLv’s (178, Causes of bitemporal contraction of the vis- 
ual field) observations are based on the study of 40 cases 
with visual fields indicating pressure on the optic chiasm, 27 
of the cases are classed as hypopituitary and showed varying 
degrees of involvement of the bitemporal fields, 12 suffered 
from recurrent convulsions and 17 complained of the head- 
aches which are known to occur in patients with pituitary 
disease, 3 of the cases were of hyperpituitarism and 2 of. cere- 
bral syphilis. Two cases illustrate the effect of internal 
hydrocephalus upon the chiasm, the fields differing from the 
usual type in pituitary disease in that the upper temporal 
quadrant were not more contracted than the lower. Six cases 
were thought to be tumors of the hypophysis. The chiasm 
occupies a vulnerable position being in close proximity to 
the pituitary body, 3rd ventricle and base of the brain hence 
it is subject to pressure which may not be due primarily to 
pituitary disease. The author advises the use of small test 
objects and more careful observation to discover early changes 
in cases of this sort. ALLING. 

FERREE AND RAND (173, the effect of intensity of stimulus on 
the size and shape of the color fields and their order of rank- 
ing as to breadth) have continued their experiments with the 
color fields under varying intensity of illumination and show 
that little dependence can be placed upon estimates made 
under ordinary conditions in routine practice unless some 
means are adopted for general use providing for uniform 
illumination in all parts of the field. The decrease in illumi- 
nation from 51 to 3 foot candles narrowed the limits for red 
by amounts varying in different meridians from 11 to 37 
degrees, for blue 13 to 37 degrees and for green 10 to 19 de- 
grees. Such extremes of light may well occur in the office on 
bright and cloudy days as well as at different times of day. 
Some radical changes in the shape of the fields were also 


(as 
= 
+4 
es, 
y 
: 
cal 


192 Matthias Lanckion Foster. 


observed under the varying intensity of light. In our routine 
work too little thought has been given to the questions which 
these studies have raised. ALLING. 

ENGELKING (172, Pupillary reactions in congenital color 
blindness) has studied this subject in several typical cases 
and compared them with the reactions shown in persons with 
good color sense and in those with various color defects. The 
size of the pupils in differently colored lights corresponds to 
the peculiar clearness of the color. After previous adaptation 
to the dark the pupils of the totally color blind react to light 
to an equally great degree, but somewhat more slowly than 
the pupils of others. After adaptation to light they dilate 
in the dark considerably more slowly than others. The adap- 
tive perception of difference is reduced in strong light adap- 
tation. The comparison of the pupillary reactions in the 
various types of color sense shows that aside from the differ- 
ences in the pupillomotor efficiency of the individual colors, 
all the demonstrable adaptive changes of the pupils are the 
same in all except in cases of total color blindness, which 
stands by itself with no intermediate steps which could be 
perceived. 

Voect (183, total color blindness) believes total color blind- 
ness to be not so rare as has been thought. He found three 
cases among 4000 school children in Basle, each of which 
had been fitted to glasses without discovery of the color 
defect. 

TERRIEN (182, Visual troubles and changes in the endo- 
crine glands) says that each of these organs introduces certain 
metabolic end products into the blood, through which a recip- 
rocal action between all organs is brought about. He believes 
that the aqueous has an influence upon the change of corneal 
cicatrices, that substances from the endocrine glands are 
involved in the proliferation of remains of the lens left after 
cataract extractions and that they also have an influence upon 
the hyaline membranes which form in the eye under patho- 
logical conditions. He then deals with the influence by the 
individual endocrine glands upon the eyeball. 1. The Thy- 
roid gland. Graves’ symptom complex arises from hyper- 
function of this gland, The thymus gland appears to be 
associated in the production of the exophthalmos. In Graves’ 
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disease the tension of the eye is frequently reduced. The optic 
neuritis observed after administration of thyroid extract 
shows the toxic action of the secretion and is in keeping with 
the choked disc, optic neuritis and optic atrophy met with in 
this disease. In hypothyroidismus, myxcedema, the tension 
of the eye may be raised. Fuchs observed symptoms of 
glaucoma in two cases. The relations between glaucoma and 
the thyroid may exist in the influence of the gland upon the salt 
content of the blood, which is reduced in glaucoma from 1.13% 
to 0.72%. Central keratitis, cataract, choroiditis, retinal 
hemorrhages and optic neuritis have been observed in myxce- 
dema. Extirpation of the gland in the dog may induce cata- 
ract, optic neuritis, and interstitial keratitis. 2. Parathy- 
roids. Although nothing is known concerning hyperfunction 
of this organ, its hypofunction disturbs the nutrition of the 
lens. Tetany of adults is marked by lenticular opacities, 
changes of refraction, and optic neuritis. Lamellar cataract, 
which is frequently observed in infantile tetany, appears to 
be associated with an insufficiency of the parathyroids. Pre- 
senile cataract, lenticular changes in eclampsia, scintillat- 
ing scotoma, and recurrent hemorrhages into the vitreous 
likewise cast suspicion upon this organ. The thin blue sclerze 
observed in osteoporosis and osteomalacia may belong in 
this category. 3. Adrenals. In insufficiency of this organ, 
Addison’s disease, an anomalous pigmentation of the con- 
junctiva may occur, and a special form of keratitis has been 
described. With hyperfunction comes mydriasis, and with 
the general increase of blood pressure an increased tension. 
4. Thymus. The removal of this gland may exert a benefi- 
cial influence upon the eye symptoms in Graves’ disease. 
5. Hypophysis. All that is positively known about this organ 
are the mechanical effects upon the nerves, pressure upon the 
sympathetic. Perhaps to it can be ascribed partial alopecia 
of the lashes in conjunction with iridocyclitis, and retinitis 
pigmentosan, particularly the forms of hemeralopia appearing 
in the spring. 6. Ovary and testicle. Direct action can be 
demonstrated only by extract of corpus luteum upon the 
pupil of the frog. But that connections exist between these 
organs and the éye is shown by the occurrence of optic neur- 
itis and atrophy in consequence of sexual excesses, the occur- 
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rence of recurrent hemorrhages into the vitreous, chiefly in 
males, the iritis and creeping iridochoroiditis met with in 
women at the menopause, and the menstrual exophthalmos 
of the Graves’ symptom complex frequently observed. 
7. Pancreas. In diabetes we meet with diabetic myopia, 
paralysis of the inner and outer muscles of the eye, changes in 
the pigment epithelium of the iris, iritis, cataract, retinitis, 
and neuroretinitis. Finally, the effect upon the vagus and sym- 
pathetic of glandular extracts given as drugs gives a hint as 
to the close relations that exist between the endocrine glands 
and the sympathetic nervous system. 

DrvuALT-TOUFESCO (170, Myopia) has studied the heredi- 
tary nature of myopia and presents the following points in its 
favor. Repeated appearance in relatives, especially of side 
lines, who live under entirely different conditions; absence of 
a demonstrable cause which might act before or after birth; 
the fact that the anomaly follows Mendel’s law, and finally 
that it often occurs in connection with other anomalies. He 
has collated observations on 275 families of myopes, of which 
186 presented congenital anomalies. He divides these fam- 
ilies into six groups, and in each distinguishes a certain num- 
ber of kinds of hereditary transmission which are demon- 
strated through the compilation of a large number of clin- 
ical histories. In the myopic families the ametropia shows a 
tendency to grow worse, particularly in the males. As the 
result of his studies he believes that we are powerless to pre- 
vent the hereditary form of myopia, which is a phylogenetic 
phenomenon. 

HENRY (176, Myopia in an infant) reports a case of myopia 
of ten dioptres met with in an infant two weeks old. After 
a difficult delivery the left externus was distinctly paralyzed, 
the right slightly paretic, but these conditions had nearly 
passed off at the end of six weeks. The fundus of both eyes was 
normal, and there were no signs of buphthalmos. 

HirscH (179, Myopia) starting from the observation that 
myopia is common in eyes with scrofulous corneal scars 
reaches the conclusion that the cause of myopia is a tubercu- 
lotoxic disease in the region of the vascular area of the short 
posterior ciliary arteries and a consequent disturbance of 
the nutrition of the choroid and posterior part of the sclera. 
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The temporal position of the conus is explained by the fact 
that the majority of the arteries mentioned are on the tem- 
poral margin of the optic nerve. The principal evidence in 
favor of this theory is to be found, he thinks, in the benefi- 
cial effect produced by tuberculin treatment upon the vision 
of myopes, and reports some cases in which such improve- 
ment of the vision was observed after tuberculin treatment. 
He then extends his theory to embrace other conditions: 
Headaches arise through a corresponding toxic disease of the 
frontal nerve. Paralysis of the ocular muscles, commonly 
called rheumatic, are caused in the majority of cases by 
tuberculotoxin and may be cured by tuberculin treatment. 
It is only a step to look upon the strabismus of children as a 
tuberculous affection, indicated as such by the fact that it 
usually appears in the third or fourth year of life after measles 
or other diseases which reduce the formation of antitoxin. 
Other conditions named as sequele of tb. infection are ambly- 
opia, perinuclear cataract, and polar cataract. He does 
not believe myopia to be hereditary, or that there is a hered- 
itary predisposition, but accounts for its occurrence in fam- 
ilies by infection within the family, the same as pulmonary 
phthisis. 
Lacrorx (181, The ocular tension in high myopia-of adults) 
has sought to find the normal limits of the tension of the eye 
in progressive high myopia in adults. In ninety eyes of 
forty-five patients he found that the tension was normal in 
sixty, subnormal in thirty, taking 15 as the lower limit of 
normal. The hypotony was bilateral in nine patients, uni- 
lateral in twelve. Pathological myopic changes were to be 
found both in the two eyes and also confined to the one eye 
with normal tension. A relative hypotony was present in 
three cases, in each of which a diseased eye measured 15 
while the tension of the other was higher. Hypertension, 
about 25mm Hg., was present in one eye only in six cases. 
The same tension in both eyes of four patients was regarded 
as normal. Only one eye showed symptoms of glaucoma, 
which improved under pilocarpine. In fifty-four eyes the ten- 
sion ranged between 16 and 20, six above 20; these were all 
considered normal. One of the causes of lowered tension is 
the thinness of the coats of the eye, which permits the staff 
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of the tonometer to sink more deeply into the cornea; for 
this reason a tension of 25 may be pathological. Apparently 
’ there is no connection between the degree of the myopic 

changes in the eyes and the differences of tension, yet hypo- 
tony seems to be present with fresh pathological changes in 
the choroid. This may be explained through the relations 
between the uvea and tension. Progressive myopia in adults 
is not the consequence of an increase of tension, as is possible 
in children because of the yielding disposition of the ocular 
coats, but the thinning of the sclera and cornea caused by 
choroidal changes may permit normal tension to produce the 
effect of a hypertension. Lacroix recommends general treat- 
ment with iodine, arsenic, phosphate of lime and mercury, 
and local treatment with pressure bandage and pilocarpine, 
but only with care and under control of the tonometer in 
order to recognize a hypotony at the right time. 

GROENHOLM (175, Preéquatorial sclerectomy in malignant 
myopia) has tried this operation in seventeen cases of pro- 
gressive myopia in adults. The myopia was diminished in 
ten, unchanged in three, and continued to progress in four. 
No constant improvement of the vision could be ascribed to 
the operation, and the disease of the macula was not in- 
fluenced. 

HENSEN (177, Results of Fukala’s operation for myopia) 
finds the results fairly good, and that. the increase of fundus 
changes is less in eyes on which this operation has been per- 
formed than in similar ones which have not undergone the 
operation. Of the forty-seven eyes reported on eleven had 
been under observation more than 20 years, fourteen more 
than 15 years. Detachment of the retina had occurred in 
only three cases. Statistics concerning 572 eyes gave only 
nineteen detachments (3.3%), but these statistics included 
cases which had not been under observation a sufficient length 
of time. As detachment occurs in over six per cent of the 
cases of high myopia which are not operated on, the view 
that the operation increases the danger of detachment is 
erroneous. 

Hys.op (180, Spasmodic diplopia) describes a transitory 
diplopia which he observed in seven cases that could not be 
explained by the usual causes. The patients showed symp- 
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toms which were referable to an overactive vagus nerve. He 
believes that the double vision is a manifestation of the state 
called vagotonia and is analogous to extrasystoles observed in 
vagotonic states and is due to a brief spasm of certain muscles 
supplied by the ocular motor nerve. 


ALLING. 
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According to ADAM (184, Eye affection in movie actors) 
many movie actors suffer from a conjunctivitis resembling 
the follicular, but the follicles are larger and not arranged so 
uniformly. They are to be found mainly in the lower transi- 
tion fold and are accompanied by a slight cedema of the lids, 
inflammation of the margins of the lids, a moderate secretion 
and photophobia. Massage with medicated cotton with sub- 
sequent application of the alum pencil is very effective in 
causing the follicles with the accompanying symptoms to 
disappear in a relatively short time. Recurrences are not 
rare. The cause seems to be the intense light under which the 
actors play their parts in the atelier. The disease is seen 
more frequently in winter than in summer, when the acting 
is more in the open air. ‘ 

AUBARET AND SEDAN (185, Epithelioma of the conjunctiva 
and cornea) report a case of primary epithelioma of the con- 
junctiva bulbi which encroached upon the cornea. The mi- 
croscopical examination revealed the peculiar condition that 
an isolating fibroconjunctival layer from the episclera pre- 
ceded the advance of the epithelial neoplasm and completely 
separated the region of the new growth from the sound cornea. 

v. BERGER (188, Alveolar round celled sarcoma of the 
cornea) removed a tumor of this nature from the left eye of a 
man 35 years old. Following an injury at the limbus it grew 
slowly until it was as large as a bean and covered the upper 
outer quadrant of the cornea with the neighboring sclera. At 
its lower end it sent out a polypoid, smooth reddish process 
which hung like a little fibroma pendulans over the palpebral 
fissure. The corneal portion of the tumor was melanotic. 
The very vascular tumor was removed with preservation of 
the globe. 

NEAME (213, Ocular sarcoma with wide extension) reports 
the case of a man 53 years old who noticed, in May I919, a 
slight redness of the eyeball above the cornea. In July a 
solid ring of cedema had formed about the cornea. Vision 
was normal with correction. In January 1920, the oedema 
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was unchanged, the iris greenish, the pupil irregular. In 
July 1920 there was a brownish red mass in the lowest part of 
the anterior chamber. In September 1920 the tension was 
+1. In March 1921 the swollen subconjunctival tissue was 
smooth and glistening on all sides, especially above, reaching 
far above the corneal margin. The cornea was diffusely 
opaque, the anterior chamber contained a brown red mass. 
Vision amounted to perception of light. Enucleation was 
performed. In June 1921 a smooth, shining, slightly movable 
growth in the orbit rendered exenteration necessary. Recov- 
ery was good with a slight formation of granulations. In 
June 1922 the patient suffered from headache, pains in his 
limbs, ataxia, cramps, and loss of control over his urine and 
stools. Death in August 1922. 

The microscopical examination of the eyeball revealed a 
very cellular tissue coming from the episclera and involving 
a large part of the cornea containing few capillaries. The 
cells were mostly spindle shaped, but some were round and 
oval. Similar cells appeared only in the epithelial layer of 
the cornea, where the tumor was present. The paths could 
be traced how the tumor cells had passed along the anterior 
ciliary vessels by way of the perivascular lymph sheaths into 
the ciliary body and iris and then spread out in the choroid. 
The anterior chamber contained many tumor cells and con- 
stituents of the blood, the lens and vitreous were unchanged, 
the retina likewise for the most part, the optic nerve was in- 
filtrated in places. The tissue removed at the exenteration 
of the orbit showed a recurrence of the growth. Autopsy 
revealed metastases in the brain, spinal cord, testicles, and 
prostate. The tumor appears to have been a primary epibul- 
bar sarcoma. 

CALHOUN (192, Dermoid tumor of the corneo-conjunctiva) 
reports a case which seems to substantiate Verneuil’s theory 
of dermal inclusion. The tumor was associated with a con- 
genital ectasia of the sclera. The mass was successfully 
removed. ALLING. 

Bistis (189, Cyst in a pterygium) reports the following case, 
met with in a woman 55 years old. In the course of a year a 
yellowish tumor as large as a small pea developed in the corneal 
portion of an uninflamed pterygium. It proved to be a cyst 
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lined with cylindric epithelium and enveloped in vascular 
connective tissue. Embedded in the latter were several 
glandlike hollow spaces containing mucus. 

DUVERGER AND REDSLOB (196, Epithelial cysts of the con- 
junctiva) observed on the same day two patients 20 years old 
with the same trouble, nests of small transparent cysts 2mm 
to the nasal side of the limbus. Six months before the con- 
sultation the eyes became red with a feeling as though there 
was a foreign body present at the inner canthus. This lasted 
two weeks and then disappeared spontaneously. The corneal 
microscope showed the cysts to have a weblike, single layered 
structure, and that most of them were filled with a clear fluid, 
some of the larger ones with cloudy fluid. The surrounding 
tissues were unchanged. The bacteriological examination 
made after extirpation was negative. The results of the 
histological examination are given in detail. 

In a syphilitic woman 58 years old, reports MAJEWSKI (211, 
Total ankyloblepharon with precorneal cyst) the palpebral 
fissure was completely occluded by a gummatous infiltration 
of the conjunctiva. Operation revealed a sort of precorneal 
cyst which was filled probably with dammed lacrimal fluid. 
The cornea and its epithelium were found to be clear. 

PASCHEFF (215, Follicular and epithelial cysts in vernal 
catarrh) reports a case of vernal catarrh with a subconjunctival 
granuloma near the plica semilunaris in which follicles and 
eosinophile cells abounded. Such follicles are commonly 
found in true trachoma. In another case of vernal catarrh 
he observed macroscopically numerous large cysts on the 
upper limbus; these were found to be composed of several 
layers of epithelium with cuboid or basal cells and to contain 
serous fluid. Apparently these cysts were produced by transu- 
dation, or by a special secretion. 

A few days after an antityphoid inoculation AUBINEAU 
(186, Herpes of the cornea and antityphoid vaccination) saw 
a brusque attack of herpetic keratitis accompanied by a severe 
neuralgia. 

BENEDICT AND KNIGHT (187, Serous tenonitis) report a 
case in which one eye was lost through perforation of an 
extensive ulcer of the cornea following extensive chemosis of 
the conjunctiva. No evidence of infection could be seen. 
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At the operation the conjunctiva was found very much thick- 
ened and Tenon’s capsule very thick and tough and connected 
with the walls of the orbit by dense bands. Bits of Tenon’s 
capsule examined microscopically were found to be thicker 
than normal and a piece of one of the muscles showed the 
fibers widely separated by cedema. The other eye was affected 
by a similar process, showing cedema of the conjunctiva and 
ulcer of the cornea, but yielded to treatment extending over a 
number of months. The diagnosis of tenonitis is made by the 
presence of exophthalmos, limited and painful movement of 
the eye and extreme cedema of the conjunctiva.  ALLING. 

By a careful and well arranged report of cases and available 
literature BLEGVAD (190, Xerophthalmia, keratomalacia and 
xerosis conjunctive) shows that this condition is produced by 
a deficiency of vitamin A in the organism. While the preva- 
lence of the malady is not well recorded from other parts of 
the world, he shows that from 1909-1918 it was on the in- 
crease in Denmark until butter was substituted for margarine 
because of a government order. When whole milk was used 
instead of skim milk the ocular manifestations almost disap- 
peared. This observation is similar to that made on experi- 
mental animals fed on a ration deficient in vitamin A. There 
is no doubt but that this deficiency is the primary cause of 
breaking down of the individual’s immunity towards all 
forms of infection. ALLING. 

Bonpi (191, Aetiology of xerosis hemeralopica) had the 
opportunity to observe within a few weeks, from the middle 
of May to the first of July, sixteen cases of the benign form 
of this disease. Bitot’s spots on the bulbar conjunctiva in 
the palpebral fissure were present in typical form in all of 
them. All lived in the country, none were undernourished. 
He thinks that bright sunlight plays a not unimportant part 
in the aetiology of the disease. 

CaAvARA (193, Pseudotuberculosis of the conjunctiva) tells 
of a stable man, who also kept rabbits, who had ulcers of the 
bulbar conjunctiva caused by pseudotuberculosis bacilli. 
Not far from the temporal limbus of his left eye there were 
two or three yellowish white nodules from which a thick, 
white pus could be pressed. The bulbar conjunctiva at this 
place was chemotic and wine red. The nasal portion of the 
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conjunctiva was almost uninvolved. The nodules developed 
slowly with much pain and swelling of the preauricular gland 
until they formed small craterlike ulcers. At the end of two 
weeks the pain and glandular swelling subsided and the ulcers 
disappeared leaving no visible scar. The bacteriological 
examination of the secretion revealed the presence of a little 
polymorphous grampositive rod with marked polar staining 
belonging to the class of pseudobacilli. 

PASCHEFF (214, Conjunctivitis infectiosa necroticans) ob- 
served in 1914-15 a conjunctival affection resembling Parin- 
aud’s conjunctivitis characterized by a painful swelling of the 
lids, marked redness of the conjunctiva and a disturbance of 
the general system. The special characteristic of the disease 
was the development of whitish points and spots on the 
slightly thickened conjunctiva of the upper lid and transition 
folds into ulcers through necrosis and small abscesses. To- 
gether with or following the conjunctival changes came 
swelling and suppuration of the preauricular and submaxillary 
glands, sometimes of the parotid. The contents of the pus 
foci proved very virulent; inoculations of minute quantities 
were fatal to rabbits and guinea pigs. The same whitish 
patches were produced in rats, rabbits and guinea pigs. A 
gramnegative microérganism was isolated, to which was 
given the name of micrococcus bacillus polymorphous necro- 
ticans. 

CHARLES (194, Removal of filaria from under the conjunc- 
tiva) made a little incision with a Graefe knife and removed 
the worm with forceps. Perfect recovery ina week. Eleven 
months before the operation the patient was suddenly seized 
with severe pain in the eyeball with swelling and redness of 
the lower lid. At the final examination he was suffering 
severe pain. The worm was 33mm long 2mm thick, yellowish 
white, and was probably a female filaria conjunctive Ad- 
dario. 

CoTTLE (195, Postoperative adhesions of the vitreous to 
the cornea) reports four cases in which vitreous fibers attached 
to the cornea were observed with the slit-lamp after discission 
of the lens. He is inclined to think that this is a frequent 
complication after discission, and that it may help to cause 
secondary glaucoma, late infection, and prolapse of the 
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vitreous. The probable causes are the condition of the 
vitreous and the operative technique. ALLING. 

FIETTA (197, Treatment of corneal affections with ionto- 
phoresis) says that the value of iontophoresis with zinc is 
proved in cases of serious infection, such as ulcus serpens, as 
well as in herpes, traumatic keratitis, eczematous kerato- 
conjunctivitis, interstitial keratitis and various infiltrations 
of the cornea. Fresh maculz of the cornea clear up well under 
iontophoresis with chlorine and iodine, and good results with 
considerable improvement of vision can be obtained in old 
cases and leucomas. The advantage of iontophoresis over 
thermic and chemical cauterization is that neighboring 
healthy tissue is not destroyed and only small, transparent 
scars are left. 

FieTTA (198, Rare form of ulceration in the sclera) observed 
in a 15 years old girl an ulcer of the cornea which did not stop 
at the limbus, but advanced into the sclera and produced a 
serious and extensive destruction of tissue. There were no 
traces of syphilis or tuberculosis. Marked improvement set 
in from the moment local treatment with balsam of Peru was 
begun, under which the ulcer became clean and healed. 

According to SCHINCK (220, Treatment of ulcus serpens with 
ultraviolet light) the advantages of this form of treatment are 
that the sound corneal tissue is protected better than in any 
other form of treatment, that no pain is caused, that it induces 
the most delicate of cicatrices, and that it is applicable either 
before or after perforation of the ulcer. He reports fifty-two 
cases treated exclusively in this way, aside from the use of 
atropine and hot compresses. In nineteen the result was 
very good in twenty-four good, in nine there was no improve- 
ment. 

After a thorough review of literature and some experiments 
upon cats ForsTER (199, Keratoplastic surgery) concludes 
that the entire thickness of the cornea can be excised and 
then be replaced in the same eye with satisfactory results. 
He believes that a transplantation from another species is a 
biologic impossibility, whether transplantation in the same 
species can be accomplished is not yet determined. The 
essentials to success are rigid adherence to the principles of 
modern surgery and the use of sterile oil which is of value 
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either by preventing the aqueous from infiltrating the tissue 
or because the oil is an absolutely indifferent medium. 
ALLING. 

In the case described by JEAN (202, Keratoconus) an iri- 
dectomy was performed and a few days later a button was 
trephined out of the apex of the cone and the opening covered 
with a conjunctival flap. The final vision with 8.D astigmatic 
correction was 20/30. ALLING. 

WIENER (225, Operation for keratoconus) has operated 
with excellent results upon two cases by excising an elliptical 
piece of cornea 3mm by 7mm in the upper quadrant. Two 
double armed sutures threaded through a gold plate are used 
to bring the wound together. ALLING. 

KLEINSASSER (205, True megalocornea) reports a case of 
this nature met with in a boy 8 years old. The sclera was 
normal, the cornea was without faults in Descemet’s mem- 
brane, the tension and the fundus were normal. The diameter 
of the right cornea was 14.5 in both the horizontal and vertical 
meridans, that of the left 15.5. 

SWETT (223, Congenital cornea plana) gives the following 
description as applicable to both eyes of a boy 7 years old 
whose antecedents were unknown. The most noticeable 
abnormality is the flatness of the whole frontal section of the 
globe with its small, vertically oval cornea, which appears 
flattened as though the iris were directly against the posterior 
surface. There is no distinct limbus, the white of the sclera 
gradually fading into bluish gray, thence into the transparent 
cornea with no sharp line of demarcation, and the curvature 
of the cornea being continuous with that of the flattened 
anterior section of the globe. The eyeballs were of normal 
size, the cornez larger than they appeared to be, considerably 
larger than in microcornea. 

GEMBLATH (200, Treatment of trachoma by subconjunctival 
injections of cyanide of mercury) claims to have obtained 
good results from the injection of 1 ccm of a mixture of the 
following solutions after the eyes had been cocainized. First 
solution: Cyanide of mercury 1 milligram, distilled water I ccm. 
Second solution: Novocain 2 centigrams, adrenalin I-1000 
2 drops, distilled water 1 ccm. The eyes are then bandaged 
for from twelve to twenty-four hours. Pain is rare, more 
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common in children than in adults, and may be relieved by 
aspirin, or by compresses at first hot, later cold. Three in- 
jections at intervals of five or more days usually suffice. At 
the place of injection a little, yellowish white, lustreless scar 
adherent to the subjacent tissue is apt to form, but may be 
avoided by thinning of the mercury. On the day after the 
injection the hypereemia and cedema of the lids is frequently 
so extensive as to involve the skin of the cheek, while the 
chemosis covers the greater part of the cornea. He says 
that the vessels in moderately severe cases of pannus disappear 
in about eighteen days, leaving the cornea much clearer, that 
a shrinkage of the follicles is noticeable within three or four 
days, and that applications of silver or copper sulphate to the 
palpebral conjunctiva suffice to complete the cure in three 
weeks. 

GONZALES (201, Marginal ectatic dystrophy of the cornea) 
reports a case which had been under his observation for nine 
years. The trouble was unilateral. The astigmatism grew 
progressively worse, the cornea became thin near the periphery 
and then bulged without ulceration. From a review of the 
literature he concludes that nearly all cases have occurred in 
males, and that the trouble may come on at any age. ALLING. 

The case described by JONES (203, Interstitial keratitis due 
to focal infection) showed dense interstitial opacities of both 
cornee but no signs of syphilis. Nine teeth had apical 
abscesses with the streptococcus hemolyticus as the chief 
organism. Recovery began almost immediately after the 
teeth and tonsils were removed. ALLING. 

KESTENBAUM (204, Croupous form of eczematous keratitis) 
describes a case of eczematous conjunctivitis met with in a 
10-year-old boy in which the cornea and bulbar conjunctiva 
were covered by a fibrinous, croupous membrane. Prompt 
improvement followed the application of silver, and the mem- 
brane disappeared leaving little opacity. 

Knapp (206, Keratitis disciformis) reports three cases of 
this disease following herpes corneze and one that followed a 
case in which the diagnosis of herpes cornez was not quite 
certain. From these he concludes that keratitis disciformis 
is frequently the consequence of a herpetic infection of the 
cornea. In the cases in which such an origin is not to be 
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proven one may imagine that the ulcer of the cornea healed 
quickly, but not until after the infection had reached the 
parenchyma, so that the patient sought medical aid first in 
the second stage of the disease. In cases in which keratitis 
disciformis develops after a typical corneal ulcer or a slight 
lesion of the cornea one may imagine that the herpetic virus 
entered without inducing a typical ulcer. The great differ- 
ences observed in the development of corneal diseases of her- 
petic origin may be explained through the varying character 
and the greater or less virulence of the virus. 

KOEHNE (207, Neuroparalytic keratitis after injection of 
alcohol into the Gasserian ganglion) observed the following 
case in a woman 52 years old. On May 5, 1920, 0.2 of alcohol 
was injected; on May 29 the eye became red and on June I 
ophthalmic treatment was begun. The entire region of 
distribution of the trigeminus was anesthetic and there was 
a grave parenchymatous inflammation of the cornea, very 
vascular, which gradually cleared up so that on December 21 
she was again able to recognize large objects with the diseased 
eye. The cornea continued to clear until at the time of the 
report the vision was fingers at 3m; some parenchymatous 
opacity still persisted, there were numerous posterior synechiz, 
and the tension was normal. 

NEAME (212, Tuberculous iridocyclitis and parenchymatous 
keratitis of the left eye, tuberculosis of the conjunctiva of the 
right eye, and tuberculous lymphadenitis) reports a case met 
with in a frailly built young man 19 years old who presented 
no clinical or roentgenological signs of pulmonary tuberculosis. 
The glands on each side of the neck were swollen, painless 
and movable. Vision had fallen to perception of movements 
of the hand. About six months later the left eye presented 
total opacity of the superficial and deep layers of the cornea 
with vascularization and commencing staphyloma. The 
tension was subnormal. The right eye presented several 
transparent, gelatinous nodules on the upper lid, the largest 
a millimeter in diameter, with a circumscribed injection. 
The left eye was enucleated. The cornea presented the pic- 
ture of deep vascularization and infiltration, especially with 
round cells. The iris and ciliary body were destroyed, the 
anterior chamber was filled with masses of little round cells, 
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epithelioid cells, spindle cells, and fibrinous tissue. In a piece 
of conjunctiva excised from the right upper lid was found a 
nodular arrangement of round cell infiltrations with Langhans’ 
giant cells and epithelioid cells. Examination of a lymph 
gland revealed traces of lymph cell formation and badly 
developed giant cells. Search for tubercle bacilli in the 
tissues and by animal inoculation failed. Yet the histological 
picture is that of a mild form of tuberculosis. 

LAGRANGE (208, Catarrhal conjunctivitis, medical anaphy- 
laxis and endocrine troubles) reports two cases. The first 
patient suffered from a hypersensitiveness to green wood, 
shown by conjunctival symptoms and an itching erythema 
over the entire body after chopping freshly felled trees, and 
diabetes mellitus. A cutaneous test with powdered oak bark 
was positive. Lagrange points out an analogy between the 
symptoms of the diabetes and the anaphylaxis of antipyrin 
described by Widal, and that the principal distinguishing 
mark of the above case from vernal catarrh consists of a 
sort of antigen formation, as it occurred at the time of growth 
of the endocrine glands. The fleeting character of the disease 
explains the non-development of the pathological changes 
met with in vernal catarrh. The second case is held to show 
relations between sensitiveness and disturbance of the en- 
docrine glands in vernal catarrh. A woman 40 years old 
had undergone total castration and suffered from an urticaria 
in addition to the ocular disease. Treatment with ovarian 
extract was able to markedly improve the conjunctival in- 
flammation. 

The case reported by LANG (209, Metastatic episcleritis) 
was that of a woman 38 years old with old trachoma. Eight 
days after an attack of severe pain and two days after an 
apparent recovery, an inflammatory nodule appeared in the 
episcleral tissue associated with moderate symptoms of in- 
flammation. Recovery in a week. 

LEHRFELD (210, Ophthalmia neonatorum) gives a statis- 
tical report regarding the prevalence of ophthalmia neona- 
torum apparently showing that blindness due to this cause 
has not been materially reduced. He thinks that the average 
incubation period is from 3 to 7 days after birth but may be 
as long as 2 weeks. One instillation of nitrate of silver is not 
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a positive prophylactic but the eyes of the new born should 
be given a thorough and repeated cleansing with some mild 
antiseptic. ALLING. 

The case reported by SCHALL (219, Gonorrheal abscess of 
the lid and fatal meningitis following gonorrheal ophthalmia 
neonatorum) is the first of which we are aware in which it 
has been shown to be possible for gonococci to pass from the 
conjunctiva to the lacrimal gland in a way somewhat similar 
to their entrance into the epididymis in urethral gonorrhea. 
Most reported cases of lid abscess and dacryoadenitis in this 
disease have been of a metastatic nature. How the gonococci 
reached the meninges and set up a local meningitis, so that 
the same sort of gonococci were obtained through the lumbar 
puncture as were present in the lid abscess, is not clear. 
They may have entered by way of the blood or the lymph, 
through the emissaries of the orbital bones, or by way of the 
nose, the involvement of which was clinically established. 

SZOKOLIK (224, Canthotomy in corneal trouble due to 
gonorrheal ophthalmia) successfully employed injections of 
milk and canthotomy to combat the threatening danger of a 
corneal ulcer in a case of gonorrheal ophthalmia in a woman 
21 years old. Whether the good result could have been ob- 
tained from the milk injection alone, without the canthotomy, 
cannot be told. But as a part of these corneal ulcers probably 
originate from the circulatory disturbance in the conjunctiva, 
the old operation of relaxation of the lid by canthotomy, with 
the consequent bleeding, is to be recommended in such cases. 

SEEFELDER (221, Purulent conjunctivitis in a six months 
fetus) found this condition in spite of the fact that the lids 
were closed and appeared to be completely adherent. It was 
only by the microscope that minute apertures could be 
detected through which the infective agent, bacterium coli, 
had found its way. No anatomical reasons were determined 
for the corneal opacities present at the same time. 

PILLAT (216, Pneumococcal conjunctivitis) gives the follow- 
ing points in differential diagnosis between conjunctivitis due 
to the pneumococcus and to the Koch-Weeks bacillus. 1. The 
injection of the bulbar conjunctiva is generally less in pneu- 
mococcal conjunctivitis than is one due to the Koch-Weeks 
bacillus. 2. The hemorrhages induced by the Koch-Weeks 
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are apt to be more extensive and subconjunctival, those 
induced by the pneumococcus to be linear and splashlike. 
3. The lids are less involved in the pneumococcal. 4. The 
secretion is less and disappears quickly under treatment in 
pneumococcal conjunctivitis as compared with the abundance 
and persistence of the secretion in the other. 5. In mild 
cases of pneumococcal conjunctivitis there is a peculiar 
yellow color of the bulbar conjunctiva along the less injected 
vessels, which is not to be found so regularly with the Koch- 
Weeks bacillus. 6. Pneumococcal conjunctivitis is the more 
easily influenced by treatment with silver. 7. The average 
course of the pneumococcal disease is the shorter. 

ROSENSTEIN (218, Galvanocautery in chronic conjunctivitis) 
obtained good results in trachoma and tuberculosis of the 
conjunctiva. The effects of single cauterizations were very 
satisfactory. The secretion stopped after a few days, and 
the worst cases appeared to be cured after at the most six 
weeks. Scars and argyrosis were not observed. Aftertreat- 
ment was with a 3% solution of zinc sulphate. The details of 
his method are as follows: Instillation of ten drops of a 1% 
solution of holocain and ten drops of tonogen I-1000; removal 
of all follicles and unevennesses on the tarsus of the everted 
upper lid with the cautery. Two minutes suffice for each 
eye. Compresses wet with a 3% solution of boric acid applied 
for a whole day. During the first week after cauterization 
application of a #% solution of nitrate of silver, neutraliza- 
tion with salt, and gentle massage with rolls of sublimate 
cotton every day. During the second and third weeks silver 
every other day and massage with yellow mercury ointment, 
1%, instead of the sublimate cotton. During the fourth to 
the sixth week touching every third to the fifth day with a 
+% solution of silver nitrate. 

SuBAL (222, Occupational injury of the conjunctiva and 
cornea by silver) found in a silver worker typical argyrosis of 
both eyes, most marked in the neighborhood of the inner 
canthus, apparently because the metal had been carried there 
by the tears. The patient was 65 years old and had worked 
for 51 years at casting images of pure silver and then polishing 
them, the latter process causing a fine dust of silver. His 
vision was perfect. The corneal microscope revealed de- 
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posits in the conjunctiva bulbi partly in, partly just beneath 
the epithelium. The vessels of the marginal network were 
enveloped by gray deposits. The cornea appeared normal 
superficially but in or just in front of Descemet’s membrane 
was a network of grayish yellow strie. The endothelium 
was normal. 

Post (217, Effect of drugs upon the regeneration of corneal 
epithelium) destroyed the epithelium of the rabbit’s cornea 
by heat and watching the regeneration determined that the 
healing took place more rapidly without treatment. The 
drugs tested were silver nitrate, holocaine, zinc sulphate and 
normal salt solution. The most probable explanation is 
that the eyes under treatment were irritated mechanically 
by frequent winking. ALLING. 


(To be continued) 


f 
}. 
; 
» 


